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ABSTRACT 

The  Biological  Studies  Unit  of  the  Limnology  Section  of  the  Ontario  Ministry  of 
Environment  (MOE)  initiated  a  monitoring  programme  to  assess  long-term  trends  in  the 
composition  of  benthic  invertebrate  communities  in  acid-stressed  softwater  lakes.  This 
report  summarizes  results  of  the  spring  1988  survey  of  benthic  invertebrates  in  the  Uttorzil 
zones  of  twelve  headwater  lakes.  The  sampling  protocol  employed  a  kick-and-sweep 
technique  to  collect  benthos  at  5  sites  in  the  nearshore  area  of  the  littoral  zone  of  each  lake. 
The  survey  yielded  an  average  of  101  species  per  lake  (range  78  to  136)  and  an  average  of 
1990  individual  organisms  (range  891  to  3137). 

We  sampled  water  chemistry  at  a  mid-lake  reference  station  and  at  each  of  the  five  Uttoral 
benthic  sites  in  each  lake.  A  comparison  of  this  data  revealed  that  the  littoral  chemistry  is 
similar  to  the  mid-lake  chemistry  for  all  parameters  with  the  exception  of  the  nutrients  (i.e., 
phosphorus  and  nitrogen). 

We  have  also  suinmarized  the  local  geological  characteristics  and  the  climate  and  vegetation 
of  the  region.  In  addition,  we  provide  maps  of  the  study  lakes,  details  of  the  sampling  sites 
and  an  inventory  of  the  fish  species  present  in  each  lake. 
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INTRODUCTION 

In  1988,  the  Ontario  Ministry  of  the  Environment  initiated  a  biomonitoring  programme  to 
assess  long-term  trends  in  the  composition  of  benthic  invertebrate  communities  in 
acid-sensitive,  softwater  Precambrian  Shield  lakes.  This  work  represents  the  central  Ontario 
component  of  the  federal-provincial  Long  Range  Transport  of  Airborne  Pollutants  (LRTAP) 
programme  that  was  designed  to  assess  regional  changes  in  the  health  of  inland  aquatic 
ecosystems  associated  with  reductions  in  sulphur  emissions  (Shaw  et  al.  1992).  A  standard 
set  of  survey  protocols  is  currently  used  by  members  of  the  LRTAP  programme  to  permit 
comparisons  among  data  sets  collected  from  six  areas  in  eastern  Canada  (Appendix  1).  Our 
goals  in  the  LRTAP  progrjunme  are:  (1)  to  estimate  common  species  distributions;  (2)  to 
compare  relative  abundances  among  lakes  and  among  regions,  and  3)  to  detect  the  response 
of  invertebrates  to  anticipated  changes  in  water  chemistry  associated  with  emission  controls. 
This  report  describes  the  start-up  synoptic  survey  for  littoral  benthic  macroinvertebrates  in 
the  spring  of  1988. 

Herein  we  describe  the  physical,  chemical  and  geological  attributes  of  the  12  lakes,  the 
individual  sampling  sites  and  the  water  chemistry.  We  also  summarize  the  resultant  benthic 
invertebrate  data  and  information  on  the  fish  species  provided  by  the  Ontario  Ministry  of 
Natural  Resources. 

STUDY   LOCATION 

All  of  the  study  lakes  are  located  in  south  central  Ontario  in  the  cpimty  of  Haliburton  or 
in  the  Districts  of  Nipissing,  Muskoka  or  Parry  Sound.  The  nearest  major  urban  centres  are 
Peterborough  (120  km)  and  Toronto  (200  km)  to  the  south  and  North  Bay  (130  km)  and 
Sudbury  (200  km)  to  the  north  (Fig.  1).  The  lakes  are  scattered  over  an  area  that  span. 
78°35'  to  79°52'  in  longitude  and  45  °05'  to  45  °34'  in  latitude  (Table  1). 


Climate  and  Vegetation 

The  range  in  average  annual  precipitation  is  90-110  cm  in  the  Dorset  area  (30-year  record). 
A  total  of  240-300  cm  of  snow  falls  each  year,  generally  between  December  1  and  April  10. 
January  temperatures  average  -10  °C  while  in  July,  temperatures  average  17.5  °C.  Mean 
annual  temperature  is  about  5  °C.  Lakes  are  generally  ice-covered  from  the  first  week  of 
December  to  mid- April. 

The  study  area  is  situated  in  the  Great  Lakes  -  St.  Lawrence  forest,  a  region  characterized 
by  white  pine  (Pinus  strobus),  red  pine  (Pinus  resinosa),  eastern  hemlock  (Tsuga  canadensis) 
and  yellow  hirch  (Betula  alleghaniensis).  Other  common  species  include  beech  {Fagus 
grandifolia),  white  oak  (Quercus  alba),  sugar  maple  {Acer  saccharum),  basswood  (Tilia 
americana),  eastern  white  cedar  {Thuja  occidentalis),  red  maple  {Acer  rubrum),  red  oak 
{Quercus  rubra),  white  birch  {Betula  papyrifera)  and  poplar  {Populus  tremuloides). 
Generally,  forest  stands  on  the  north-facing  slopes  are  coniferous,  whereas  south-facing 
slopes  are.  characterized  by  deciduous  trees. 

Geology 

The  study  lakes  are  situated  on  the  Canadian  Shield,  an  expanse  of  Precambrian  bedrock. 
The  last  period  of  mountain  building  of  the  Precambrian  period  was  the  Grenville  orogeny 
which  formed  the  Grenville  province,  a  roughly  rectangular  strip  of  land  400  km  wide  and 
2000  km  long  stretching  from  Georgian  Bay.  to  Labrador.  The  bedrock  of  the  Grenville 
province  is  granitic  in  composition,  usually  composed  of  granitic  gneisses  and  migmatites 
with  marble,  quartzite,  amphibolite  and  various  igneous  intrusives  (pegmatites,  diorites  and 
metabasics)  of  less  importance  (Jeffries  and  Snyder  1983).  During  the  Pleistocene  period, 
four  glacial  advances,  including  the  most  recent  or  Wisconsin  glaciation,  have  rounded  and 
poUshed  the  rock  outcrops  of  the  Grenville  province.  These  glacial  advances  lowered  the 
relief,  scoured  many  river  and  lake  basins  and  redeposited  glacial  debris,  including  moraines, 
eskers,  outwash  sands,  gravel  and  lake  sediments.  Minor  till  plains  (i.e.,  continuous  moraine 


deposits  >  1  m  thick)  and  thin  till  deposits  (i.e.,  <  1  m  ihick)  interrupted  by  rock  ridges  are 
the  dominant  surficial  deposits.  Several  of  the  study  lakes  were  submerged  beneath  glacial 
Lake  Algonquin  (about  10,000  years  ago)  and  received  sediment-laden  glacial  meltwater. 
(Girard  et  al.  1985,  1990;  Reid  et  al.  1986,  1987;  Appendix  3). 

Chemistiy 

The  conductivity,  major  ions  and  nutrients  levels  in  the  study  lakes  are  typical  of  those 
observed  in  nutrient  poor,  low  alkalinity  Canadian  Shield  lakes.  Conductivity  ranges  from 
22  to  33  /iS  and  the  alkalinity  ranges  from  10  to  120  /icq  'L'.  The  pH,  total  phosphorus 
and  the  TKN  (Total  Kjeldahl  Nitrogen)  ranges  are  5.14  -  6.8,  4-14  fjteq  -L'  and  160-460 
^q  'L',  respectively.  The  sulphate  range  is  120-170  ^q  'L'.  Table  2  provides  additional 
details  regarding  the  water  chemistry  of  the  12  lakes. 

METHODS 

1.         Lake  and  Site  Selection 

Twelve  (12)  lakes  were  selected  from  the  MOE  lake  chemistry  database  to  span  a  range  of 
alkalinities  from  <0  /icq  'L'  to  approximately  100  /icq  'L'.  These  lakes  he  within  the  area 
bounded  by  Parry  Sound,  Gravenhurst  and  Algonquin  Provincial  Park  (Figure  1).  Six  study 
lakes  are  located  in  the  historic  Lake  Algonquin  basin,  formed  after  the  Wisconsin  glaciation 
(i.e.,  Blue  Chalk,  Crosson,  Hamer,  Harp,  Skidway  and  Young  Lakes).  The  other  six  lie  in 
the  Algonquin/Hahburton  Highands  (>340  m  above  sea  level;  i.e.,  Clear,  Cradle,  Delano, 
Pincher,  Plastic,  Westward  Lakes).  All  of  the  lakes  are  small  headwater  lakes  (18  ha  to  106 
ha)  that  are  located  on  the  Precambrian  Shield  area  of  south  central  Ontario  where  sulphate 
deposition  is  high  (0.75  -  1.25  g  -m-^-yr"' ;  Neary   and  Dillon  1988). 

In  an  initial  survey,  the  field  crew  circumnavigated  each  lake  and  recorded  the  relative 
frequencies  of  various  substrate  types  between  the  shore  and  a  depth  of  approximately  1  m. 


Five  sites  were  then  selected  to  include  the  predominant  substrates;  typically  rocks  (BDR) 
and  boulders  (BOU),  cobble  (COB),  pebble  (FEB),  silt  (SLT)  and/or  sand  (CSD)  with 
macrophytes  and  highly  organic  detritus  and  woody  debris  (LOS). 

2.         Sampling  Procedures 
A.         Benthos  Collections 
i)         Field  Methods 

Because  of  site-specific  differences  in  habitat  complexity  and  sampling  efficacy,  we  collected 
benthic  invertebrates  with  a  kick-and-sweep  method  standardized  to  a  constant  period  of 
time  rather  than  a  standard  unit  of  area  (e.g.,  Okland  and  Okland  1979).  Our  simple 
kick-and-sweep  method  usually  collects  a  large  percentage  of  all  species  in  proportion  to 
their  abundance  (Elliott  1977).  However,  the  rationale  for  a  fixed  time  rather  than  a  fixed 
areal  unit  has  been  challenged  because  the  area  covered  during  a  fixed  time  will  vary 
according  to  the  habitat  and  the  water  conditions.  Consequently,  fixed  time  sampling 
provides  information  on  relative  abundance  and  species  occurrence  whereas  areal  sampling 
estimates  absolute  abundance. 

Benthic  invertebrates  were  collected  for  10  minutes  at  each  site  along  a  varying  number  of 
transects  (0-1  m  depth)  located  5  m  apart  using  a  standard  D-fi-ame,  250  fjm  mesh  net. 
On  each  transect  the  collector  waded  out  to  a  depth  of  1  m.  The  substrate  was  gently 
kicked  to  disturb  and  dislodge  the  surface  sediment  and  associated  detritus.  The  disturbed 
material  was  swept  up  with  the  net  and  transferred  to  a  plastic  bucket  as  the  collector 
waded  slowly  towards  the  shore. 

ii)        Laboratory  Processing 

The  samples  were  sieved  through  6250  and  1000  /an  mesh  to  separate  the  coarse  detritus 
and  large  invertebrates  fi^om  the  finer  material.  The  >1000  (jm  fraction  and  any 
invertebrates  retained  by  the  6250  /an  mesh  were  separately  preserved  in  70%  ethanol. 


After  several  weeks  the  sieved  fraction  was  stained  to  assist  in  removing  the  remaining 
macroinvertebrates  from  the  debris  (i.e.,  using  a  mixture  of  10  g  of  Eosin  B  and  10  g 
Biebrich  Scarlet  in  one  litre  of  water  at  the  rate  of  20  mL  of  the  resultant  dye  solution  per 
1  litre  of  sample).  The  samples  were  stained  for  two  days,  washed,  and  then  sorted  to 
remove  the  remaining  animals.  The  resultant  samples  of  benthic  invertebrates  were 
identified  to  the  lowest  practical  taxonomic  level.  In  most  instances,  the  taxonomic 
resolution  was  to  the  genus  or  species  level. 

B.        Water  Chemistry 

A  comparative  sampling  program  was  initiated  to  assess  the  potential  differences  between 
water  chemistry  in  the  mid-lake  region  and  the  chemical  features  of  the  littoral  areas  where 
the  benthos  is  collected.  In  addition,  this  chemistry  program  was  designed  to  assess  within 
lake  and  seasonal  differences  to  permit  inferences  with  respect  to  the  larger  MOEE  water 
quality  database  that  consists  of  mid-lake  water  samples  only.  Prior  to  the  collection  of 
invertebrate  samples,  water  samples  were  taken  for  chemical  analysis.  In  each  lake,  water 
samples  were  collected  from  six  sites.  These  samples  consisted  of  a  0  -  5  m  mid-lake 
composite  and  single  0  -  1  m  composite  samples  at  each  of  the  five  littoral  sites.  All  water 
samples  were  taken  from  a  boat  to  avoid  disturbing  the  bottom  sediments  in  the  shallow 
littoral  areas.  A  total  volume  of  approximately  3  L  was  collected  with  a  peristaltic  pump 
(Masterflex  Portable  Sampling  Pump,  Model  7570)  using  1/2  inch  i.d.  PVC  tubing  (Tygon 
R3603).  The  depth  composites  were  obtained  by  pumping  water  into  a  8  L  polyethylene 
carboy  while  the  tubing  was  lowered  to  the  desired  depth  and  raised  back  to  the  surface. 
Any  coarse  particulates  in  the  water  were  removed  by  filtering  the  water  through  a  500  ^an 
mesh  screen  positioned  at  the  mouth  of  the  carboy.  Each  depth  was  sampled  equally  by 
maintaining  a  constant  rate  at  which  the  tube  was  lowered  and  raised  through  the  water 
column.  We  were  careful  not  to  disturb  the  sediment  with  the  tip  of  the  sampling  tubes  at 
all  locations  during  the  pumping  procedure. 

Once  sufficient  water  was  collected,  sub-samples  of  the  water  were  poured  into  the 


appropriate  bottles  for  subsequent  chemical  analysis.  The  chemical  parameters  include 
alkalinity,  aluminum,  calcium,  chloride,  conductivity,  dissolved  organic  carbon  (DOC), 
dissolved  inorganic  carbon  (DIC),  iron  (Fe),  potassium  (K),  magnesium  (Mg),  sodium  (Na), 
nitrogen,  total  phosphorus,  pH  and  sulphate  (SO4 ;  Table  2,  Appendix  7). 

C.        Fish  Inventoiy  Methods 

The  Ontario  Ministry  of  Natural  Resources  (MNR)  conducted  lake  inventory  surveys  of  the 
study  lakes  to  determine  the  fish  species  present  in  each  lake.  The  fish  community  was 
sampled  with  various  types  of  gear  that  covered  a  range  of  different  habitats.  This 
equipment  included  the  standard  experimental  gill  nets  of  various  mesh  sizes,  4  and  5  foot 
trapnets,  Windermere  traps  and  standard  metal  minnow  traps.  Seines  were  also  used  to 
sample  fish  in  nearshore  areas. 

RESULTS  AND  DISCUSSION 

A.         Lake  and  Site  Descriptions 

The  biomonitoring  lakes  are  all  small  (18-106  ha)  headwater  lakes  in  4  tertiary  watersheds 
in  south  central  Ontario  (Table  1  and  Appendix  2). 

The  four  tertiary  watersheds  are: 

ji 

1,  2EB  -     lakes  in  this  watershed  flow  through  the  Moon  River  or  the  Go-Home  River 

then  into  Georgian  Bay  and  Lake  Huron  (i.e..  Harp,  Westward,  Skidway, 
Young,  Hamer  and  Pincher  Lakes). 

2.  2EC  -     lakes  in  this  watershed  flow  into  the  Severn  River  then  into  Georgian  Bay 

and  Lake  Huron  (i.e.,  Crosson  and  Blue  Chalk  Lakes). 


3.  2HF  -     lakes  in  this  watershed  flow  into  the  Trent  System  from  the  Gull  River  and 

then  to  Lake  Ontario  (i.e.,  Clear  and  Plastic  Lakes). 

4.  2KD  -     lakes  in  this  watershed  flow  into  the  St.  Lawrence  drainage  basin  via  the 

Ottawa  River  and  the  Upper  Madawaska  River   (i.e.,  Cradle  and  Delano 
Lakes). 

The  shoreline  and  nearshore  substrate  survey  was  used  to  identify  the  predominate  substrate 
types  and  thereby  select  5  httoral  sites  in  each  lake  (Appendix  3).  Our  substrate 
classifications  include  detritus  -  a  highly  organic  flocculent  material  (LOS);  silt  (SLT);  coarse 
sand(CSD);  pebbles  (PEB);  cobble  (COB);  boulders  (BOU)  and  bedrock  (BDR).  Of  the 
60  sites,  19  sites  are  detritus  dominated;  9  are  detritus  and  coarse  sand;  8  are  sand  and 
cobble  and  4  sites  are  dominated  by  a  detritus  and  cobble  combination.  The  remaining  20 
sites  have  unique  combinations  of  substrate  types  (Table  3). 

B.         Chemistry 

The  water  chemistry  confirmed  the  soft-water  nature  of  the  lakes  (i.e.,  conductivity  21-33 
fjS)  ranging  fi-om  low  DOC  (i.e.,  1.2  mg  'L'  ;  Cradle  Lake)  to  moderately  coloured  (7.9 
mg  'L''  Hamer  Lake;  Table  1).  The  lakes  are  extemcly  sensitive  (alkalinity  (ANC)  <  10 
/icq  •L'')  to  moderately  sensitive  (ANC  >  100  ^q  -L  ')  with  respect  to  the  potential  for 
acidification.  The  nutrient  data  (total  phosphorus  arid  nitrogen)  reveal  that  ten  of  the  lakes 
are  oligotrophic  (Dillon  and  Rigler  1975),  two  lakes,  Crosson  and  Hamer,  are  exceptions 
with  total  phosphorus  concentrations  greater  than  10  ^q  -L'' . 

Results  of  the  comparison  between  mid-lake  and  littoral  chemistry  show  that  the  mean  of 
the  5  littoral  sites  for  cations  (Ca,  Mg,  K,  Na),  anions  (CI,  SO4  ;  Figure  2),  as  well  as 
alkalinity,  aluminum,  conductivity,  dissolved  inorganic  carbon,  dissolved  organic  carbon 
(Figure  3)  and  pH  (Figure  4)  are  all  highly  correlated  with  the  mid-lake  chemistry.  The 
variability  of  the  littoral  zone  data  for  all  of  these  parameters  is  low  (see  Figures  2,  3  and 


4).  The  nutrients  (total  phosphorus  and  total  Kjeldahl  nitrogen)  are  more  variable  (Figure 
4).  Since  these  lakes  are  softwater  algae  dominated  systems,  a  large  part  of  the  scatter  in 
the  regression  analysis  for  the  nutrients  may  be  attributed  to  local  differences  in  algal 
densities  and  species  composition  (Figure  4).  In  addition,  variation  in  the  chemistry  at  some 
sites  may  be  affected  by  inputs  from  nearby  streams.  Both  sampling  and  lab  analytical 
procedures  may  contribute  to  some  of  the  scatter  in  the  data. 

C.  Fisheries 

The  MNR  fish  inventory  found  27  fish  species  representing  10  taxonomic  families  in  12  lakes 
(Gimn  et  al.  1988;  Table  4).  Five  of  the  study  lakes  support  lake  trout  (Salvelinus 
namaycush)  fisheries  (Blue  Chalk,  Clear,  Cradle,  Delano  and  Harp);  four  lakes  support 
brook  trout  (Salvelinus  fontinalis)  fisheries  (Crosson,  Harp,  Plastic  and  Westward).  The 
survey  also  found  that  brook  trout  are  very  rare  in  Plastic  Lake.  Three  lakes  contain 
smallmouth  bass  {Micropterus  dolomieui;  Harp,  Hamer  and  Young)  and  one  lake  (Skidway) 
has  largemouth  bass  (Micropterus  salmoides).  Clear  Lake  has  the  most  species  (12)  and 
Pincher  Lake  has  only  2  species  (common  white  sucker,  Catostomus  commersoni  and  pearl 
dace,  Semotilus  margarita).  A  recent  survey  of  Pincher  Lake  shows  that  neither  of  these 
species  is  abundant.  In  addition,  the  lake  trout  fishery  in  Delano  Lake  has  declined 
dramatically  over  the  past  20  years,  although  the  reason  for  this  decline  is  not  established 
(Monroe  and  Hicks  1985). 

D.  Benthos 

The  initial  Idck-and-sweep  survey  of  the  littoral  zone  invertebrates  in  the  12  lakes  yielded 
478  species  (or  genera)  froni  34  taxonomic  orders  or  classes  (including  the  subfamilies  of 
Chironomidae).  The  number  of  individual  organisms  ranged  fi-om  891  (Crosson)  to  3137 
(Pincher):  mean  =  1990  (Table  5).  The  number  of  species  collected  ranged  from  78 
(Cradle)  to  136  (Delano):  mean  =  101.  A  summary  of  the  abundance  data  for  each  lake 
is  presented  in  Table  6.  The  species  summary  is  provided  in  Table  7. 


The  total  number  of  individuals  and  the  tatal  number  of  species  from  each  lake  were 
standardized  to  Z-scores  across  the  12  lakes  (i.e.,  a  mean  of  0.0  and  a  SD  of  1.0)  and 
plotted  on  bivariate  axes  to  search  for  groupings  among  the  lakes  (Figure  5).  Harp,  Delano 
and  Hamer  had  more  species  and  more  individuals  than  the  average  for  all  lakes  (i.e.,  0.0 
on  the  plot).  Plastic  and  Young  had  a  greater  number  of  species,  but  fewer  individuals  than 
the  average.  Qear,  Cradle  and  Pincher  had  a  greater  number  of  individuals,  but  fewer 
species.  Lastly,  Crosson,  Blue  Chalk,  Westward  and  Skidway  had  fewer  individuals  and 
fewer  species  than  the  average. 

The  dominate  taxonomic  orders  for  each  lake  (Table  8)  were  the  Diptera,  Amphipoda  and 
Ephemeroptera  based  on  total  numbers  of  individuals,  whereas  the  Diptera,  Trichoptera, 
Odonata  and  Ephemeroptera  dominate  by  total  number  of  species. 

E.         Diversity 

The  diversity  indices  combine  information  on  the  species  richness  (number  of  species  in  a 
sample).  The  Shannon- Wiener  index  (H')  was  calculated  using  data  at  the  generic  level  of 
taxonomic  resolution  (i.e.,  species  were  combined  to  the  genus  level).  The  H'  index  was 
computed  using  the  following  formula: 

H'  =  -B(ni/N)log(ni/N) 

where  Dj  is  the  number  of  individuals  in  genus  ;  and  N  is  the  total  number  of  individuals. 

A  high  diversity  index  means  a  large  number  of  genera  were  found  in  a  sample  relative  to 
the  number  of  individuals.  A  low  value  implies  that  the  sample  is  dominated  by  a  small 
nimiber  of  genera.  H'  in  this  survey  ranged  from  1.071  -  1.682  with  an  average  of  1.53.  H' 
values  were  compared  using  the  formulae  provided  by  Zar  (1984).  These  formulae  involve 
pair-wise  comparisons  between  H'  values  for  each  lake. 


Evenness  (J')  or  equitabUity  also  refers  to  the  distribution  of  individuals  with  respect  to  the 
number  of  genera,  but  standardized  to  range  from  0  to  1.  The  formula  is  J'  =  H'/log^ 
where  *  is  the  total  number  of  genera  in  the  sample.  A  value  of  1,0  impUes  that  each 
genera  has  an  equal  number  of  individuals,  whereas  values  approaching  0.0  indicate  that 
most  of  the  individuals  were  from  only  in  one  genus.  The  evenness  values  for  this  study 
ranged  from  0.579  to  0.803  with  an  average  of  0.725  (Table  9). 

The  diversity  indices  were  contrasted  statistically  to  compare  the  benthic  communities  across 
the  lakes  (Zar  1984;  Table  10).  This  analysis  revealed  several  groups  of  lakes  with  similar 
diversities.  Blue  Chalk  Lake  was  distinct  from  all  of  the  other  lakes  with  the  lowest  diversity 
index  (1.071).  Crosson  (1.398)  and  Plastic  (1.379)  have  similar  diversities.  Westward  Lake 
does  not  differ  significantly  from  two  different  sets  of  lakes.  Westward  (1.563)  is  similar  to 
Clear  (1.529)  and  Young  (1.534).  In  addition.  Westward  is  similar  to  Cradle  (1.606)  and 
Hamer  (1.620).  Cradle  and  Hamer  do  not  differ.  Finally,  Harp  (1.656)  is  similar  to  Pincher 
(1.665),  Skidway  (1.677)  and  Delano  (1.682),  which  is  the  lake  with  the  highest  diversity. 

In  this  survey,  97  species  were  collected  from  only  one  lake  (i.e.,  these  are  classed  as  the 
rare  species;  Figure  6).  Harp  Lake  had  26  distinct  species  while  Plastic  and  Delano  had  13 
imique  species  (Table  11).  The  lakes  with  the  fewest  unique  species  were  Crosson  with  4 
and  Clear  with  3.  Thirteen  (13)  species  and  4  unclassified  genera  were  collected  in  all  12 
study  lakes  (Table  12).  These  ubiquitous  taxa  belonged  to  9  different  taxonomic 
classifications. 

SUMMARY 

This  report  sunmiarizes  the  initial  biomonitoring  survey  conducted  in  the  spring  of  1988  as 
part  of  the  LRTAP  biomonitoring  programme.  This  synoptic  survey  of  the  littoral  zone 
benthos  from  12  headwater  lakes  resulted  in  the  collection  of  331  different  taxa.  On 
average,  1990  organisms  from  101  taxa  were  collected  from  each  lake.  Diversity  indices 
calculated  for  the  data  collapsed  to  the  generic  taxonomic  level  ranged  from  1.071  to  1.682 
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with  an  average  of  1.53.  Ninety-seven  species  were  found  in  only  one  lake,  whereas  13  taxa 
were  collected  from  all  12  lakes. 

Subsequent  documents  will  report  on  the  continuation  of  this  south  central  Ontario 
component  of  the  LRTAP  biomonitoring  programme.  The  following  reports  are  being 
prepared: 

1.  results  of  a  synoptic  survey  conducted  in  the  fall  of  1988  using  the  same  12  lakes  with 
a  spring-fall  comparison; 

2.  results  of  synoptic  surveys  conducted  in  the  fall  of  1989  and  1990  with  comparisons 
to  the  fall  surveys  of  previous  years; 

3.  statistical  analyses  of  the  data  reported  in  1  and  2  with  comparisons  among  years; 

4.  a  quality  assurance /quality  control  (QA/QC)  study  examining  the  repeatability  of  the 
kick-and-sweep  protocol; 

5.  a   study   of  the   chironomid   taxa   in   the    12   lakes  with   an   emphasis   on   the 
environmental  correlates  of  the  observed  patterns  in  community  structure;  and 

6.  an  examination  of  the  taxa  considered  to  be  potential  indicator  species  for  the  early 
warning  of  the  oiiset  of  lake  acidification. 
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Table  1  Physical  characteristics  and  location  of  the  study  lakes. 


1. 

LAKE  SAMPLE      LAT.     LONG.     COUNTY  OR       TOWNSHIP        MAP        AREA    WATERSHED  ELEVATION 

2. 
DISTRICT  CODES 

DATE  (ha)  (m) 


BLUE  CHALK  09  MAY  88    45  12  78  56  MUSKOKA    •       RIDOUT 

CLEAR  28  APR  88     45  11  78  43  HALIBURTON     SHERBORNE 

CRADLE  29  APR  88     45  28  78  35  HALIBURTON     LAWERENCE 

CROSSON  21  MAY  88   45  05  79  02  MUSKOKA  OAKLEY 

DELANO  04  MAY  88    45  31  78  36  NIPISSING  CANISBAY 

HAMER  18  APR  88     45  14  79  48  PARRY  SOUND  HUMPHREY 

HARP  25  APR  88     45  23  79  07  MUSKOKA  CHAFFEY 

PINCHER  05  MAY  88    45  34  78  51  NIPISSING  McCRANEY 

PLASTIC  26  APR  88     45  1 1  78  50  HALIBURTON     SHERBORNE 

SKIDWAY  20  APR  88     45  12  79  52  PARRY  SOUND  CONGER 

WESTWARD  03  MAY  88   45  29  78  47  NIPISSING  PECK 

YOUNG  22  APR  88     45  13  79  33  MUSKOKA  WATT 


31E2 

52.4 

2EC15 

336 

31E2 

88.4 

2HF8 

369 

31E7 

17.9 

2KD18 

472.4 

31E3 

56.7 

2EC15 

312 

31E10 

23.9 

2KD1 

442 

31E4 

35.2 

2EBS 

221 

31E6 

71.4 

2EB13 

327 

31E10 

42.1 

2EB13 

510.1 

31E2 

32.1 

2HF10 

379 

31E4 

18.5 

2EB2 

221 

31E4 

63.3 

2EB1I 

429 

31E4 

105.9 

2EB7 

251.5 

1-  Topographic  map  number 

2-  Terrestrial  watershed  code  from  Cox  1978. 


s  s 


S  51 


s  g 


<s  i:  —  —  — 


«%   W1   — 


2  2  5^ 


t2  3 


00   «»   <s 
^   >/)   u^ 


—   fn   — 


S  2 


2  S  2 


3 


2  S  S 


cs   in   <n   t~j 


s    ? 


|2 


12   ?   s 


s    <N 


s 

_1 

2 

B 

B 

3 

-1 

aid 

B 

ec 

3 

< 

-1 

O 

O 

o 

UJ 

S 

D 

Z 

u 

u 

U 

5 

Q 

u. 

^ 

s 

2 

^  i. 

to   H 


CO 

3 

o: 

o 

s 

a. 


Table  3  Substrate  descriptions  of  the  60  sites  (12  lakes  by  5  sites  per  lake). 


LAKE 

SITES 

1 

2 

3 

4 

5 

BLUE  CHALK  CSD  COB 

LOS 

LOS 

CSD/PEB 

CSD 

LOS 

CLEAR 

CSD  COB 

CSD  COB 

CSD  LOS 

CSD  COB 

LOS 

CROSSON 

COB/PEB 

LOS  COB 

CSD 

CSD 

LOS  COB 

CSD  LOS 

CSD 

LOS 

LOS 

CSD 

CRADLE 

LOS  CSD 
COB 

LOS 

COB/PEB 
CSD/LOS 

LOS 

LOS 

DELANO 

LOS 

LOS/COB 

LOS 

LOS 

BOU/LOS 

HARP 

LOS/CSD 

COB 

CSD 

CSD 

LOS  COB 

CSD 

COB 

COB 

PEB  CSD 

HAMER 

LOS 

LOS/CSD 

BDR 

SLT 
COB/LOS 

LOS  SLT 

PLASTIC 

COB  LOS 

LOS 

LOS 

COB  CSD 

LOS 

CSD 

SLT 

COB  BOU 

PmCHER 

COB/LOS 

LOS 

LOS  CSD 
COB 

LOS/COB 

LOS 

SKIDWAY 

LOS 

LOS 

LOS 

LOS 

LOS  CSD 

WESTWARD 

LOS  CSD 

LOS 

CSD 

COB 

LOS 

LOS  COB 

CSD 

COB 

YOUNG 

CSD  FEB 

CSD 

CSD 

SLT 

CSD 

SLT/LOS 

LOS 

LOS 

LOS 

LOS 

BDR   Bedrock  COB    Cobble  CSD    Coarse  Sand 

BOU    Boulder  PEB    Pebble  SLT    Sill 

LOS   Highly  Organic,  Flocculent,  Fine  Particulate  Substrate 


Table  4 


Fish  inventory  for  the  12  lakes. 


SCIENTIFIC  NAMES 


DFO  CODE 


LAKES  NAME 

BC  CL  CR  CN  DO  HR  HP  PC  PN  SY  WD  YG 


Family  Salmonldae 
Subfamily  Salmonlnae 

SalvellnuB   fontlnalle 
Salvellnue  namaycusb 
Hybrid 
Subfamily  Coregoninae 
Coregonus  artedil 

Family  Osmeridae 

Oemerus  mordax 

Family  Catoetomidae 

CatostomuB   commersonl 

Family  Cyprinidae 
Pboxinus   eos 
Couesiue  plumbeus 
Bybognatbus  bankineoni 
HotamlgoDUB   crysoleucaB 
Notropls  comutuB 
BotroplB  beterodon 
SotropiB  beteroleplB 
PimepbaleB  noCaCuB 
PimepbaleB  promelaB 
Bhinicbtbys  atratulus 
SomotiluB   atromaculaCUB 
SemoCllus  margarlta 

Family  Icialuridae 

IctaluruB  nebuloBUB 

Family  Cadldae 
Lota   loCa 

Family  GasCerosteidae 
Culaea    IncoDBCanB 

Family  Centrarcbidae 

AmblopliteB   rupeBtrlB 
LepomiB  gibboBUB 
MicropteruB  dolomieui 
Mlcropcerus   salmoideB 

Family  Percldae 

Perca    flaves'cene 
Etbeostoma   exile 


163    Brcx^  Trout 

166   Lake  Trout 

Hybrid 

142   Cisco 

liZ    Rfunbow  Smelt 

26   White  SuciCT 


71  Northern  RedbcUy  Dace  P       P       P 

44  Lake  Chub  P 

47  Brassy  Minnow  P 

S3  Golden  Shiner  P 

60  Common  Shina 

62  Blackchin  Shiner 

63  Blacknoae  Shiner 

73  Bluntnoae  Minnow 

74  Fathead  Minnow 

75  Blacknoae  Dace 
78  Creek  chub 

80  Pearl  Dace 

173  Brown  Bullhead 

81  Burbot  (ling) 

84  Brook  Stickleback 

90  Rock  Bass 

94  Pumpkinaecd 

99  Smallmoutfa  Bass 

100  Largemouth  Bass 

122  YeUow  Perch 

1 17  Iowa  Darter 


P  P  P 

P 

P  P 

P 

P  P 

P 
P       P       P       P       P  P 

P       P  P  P       P 

P  P  P  P 

P  P 


1-  Lakes:  BC  =  Blue  Chalk,  CL  =  Clear,  CR  =  Cradle,  CN  =  Crosson,  DO  =  Delano.   HR  =  Hamer,  HP  =  Harp,  PC  =  Plastic, 
PN  =  Pincher,  SY  =  Skidway,  WD  =  Westward,  YG  =  Young 


Table  5  Species  richness  and  abundance  data  for  the  benthic  invertebrate  collection. 


LAKE 

TOTAL  t  OF 
TAXA 

TOTAL  t  OF 
INDIVIDUALS 

BLUE  CHALK 

92 

1610 

CLEAR 

94 

2076 

CRADLE 

78 

2420 

CROSSON 

91 

891 

DELANO 

136 

2940 

HAMER 

103 

2299 

HARP 

110 

2008 

PINCHER 

93 

3137 

PLASTIC 

123 

1067 

SKIDWAY 

83 

2053 

WESTWARD 

96 

1901 

YOUNG 

108 

1512 

MEAN 

101 

1990 

RANGE 

78-136 

891 

-3137 

Table  6  Summary  of  the  number  of  individuals  collected  in  each  lake  at  the  order  or 

sub-family  taxonomic  level. 


TAXONOMIC  NAME 

EC 

CL 

CR 

CN 

DO 

HR 

HP 

PN 

PC 

SY 

WD 

YG 

COELENTERATA 

TURBELLARIA 

1 

4 

NEMATODA 

7 

6 

4 

2 

4 

2 

2 

OLIGOCHAETA 

33 

75 

16 

41 

26 

29 

81 

58 

57 

18 

34 

31 

HIRUDINEA 

1 

4 

2 

12 

5 

3 

9 

3 

2- 

5 

ISOPODA 

37 

AMPHIPODA 

596 

186 

376 

97 

430 

159 

360 

307 

99 

205 

650 

439 

DEC  APOD A 

1 

1 

1 

HYDRACARINA 

3 

1 

9 

50 

15 

24 

4 

2 

2 

COLLEMBOLA 

1 

3 

1 

1 

1 

1 

EPHEMEROPTERA  . 

150 

530 

479 

410 

580 

714 

242 

549 

89 

428 

481 

230 

ODONATA 

33 

11 

50 

33 

105 

99 

87 

33 

21 

83 

5 

40 

PLECOPTERA 

4 

9 

15 

HEMIPTERA 

1 

21 

5 

5 

12 

6 

15 

4 

7 

4 

MEGALOPTERA 

2 

4 

4 

35 

1 

.     1 

5 

27 

4 

NEUROPTERA 

1 

TRICHOPTERA 

19 

28 

53 

18 

64 

130 

29 

97 

29 

87 

26 

35 

LEPIDOPTERA 

1 

6 

4 

1 

1 

8 

3 

COLEOPTERA 

37 

88 

13 

17 

139 

4 

.25 

19 

6 

7 

36 

25 

DIPTERA  TOTAL 

704 

1032 

1362 

227 

1476 

1015 

1039 

1965 

666 

1113 

505 

657 

DIPTERA:Ceratopogomdae 

101 

26 

53 

22 

28 

154 

109 

.     86 

77 

91 

53 

36 

DIPTERA:Chironoinidae 

601 

■1005 

1305 

203 

1444 

851 

917 

1868 

553 

1020 

447 

617 

Subfam . -Podonominae 

4 

2 

Subfam . -Tanypodinae 

435 

118 

493 

37 

514 

301 

461 

372 

119 

169 

126 

249 

Subfam. -Diamesinae 

Subfam .  -Prodiamesinae 

■  .1 

1 

3 

4 

1 

Subfam .  -Orthocladiinae 

47 

326 

26 

44 

187 

281 

184 

138 

247 

149 

42 

187 

Subfam. -Chironominae 

118 

560 

786 

122 

743 

269 

265 

1358 

185 

702 

275 

180 

Tribe-Chironomini 

56 

146 

580 

108 

508 

■235 

232 

642 

124 

610 

123 

76 

Tribc-Tanytarsini 

62 

414 

206 

14 

235 

34 

33 

716 

61 

92 

152 

104 

DIPTERA:Tabanidae 

1 

1 

1 

1 

1 

DIPTERA:Tipulidae 

1 

2 

8 

II 

14 

DIPTERA:Culicidae 

DIPTERAiMisc. 

1 

3 

1 

2 

10 

18 

1 

4 

4 

DIPTERA-indcnt. /terrestrial  forms 

4 

1 

DIPTERA:Chaoboridae 

4 

GASTROPODA 

'  1 

6 

1 

38 

34 

1 

2 

21 

PELECYPODA 

21 

98 

42 

14 

13 

85 

68 

80 

69 

35 

144 

12 

TOTAL  INDIVIDUALS 

1610 

2076 

2420 

891 

2940 

2299 

2008 

3137 

1067 

2053 

1901 

1512 

Table  7  Summary  of  the  number  of  species  collected  in  each  lake  at  the  order  or  sub- 

family taxonomic  level. 


TAXONOMIC  NAME 

BC 

CL 

CR 

CN 

DO 

HR 

HP 

PN 

PC 

SY 

WD 

YO 

COELENTERATA 

TURBELLARIA 

1 

I 

NEMATODA 

2 

1 

2 

2 

3 

1 

1 

OUGOCHAETA 

7 

4 

3 

3 

8 

2 

7 

4 

5 

1 

3 

5 

HIRin>INEA 

1 

2 

1 

2 

2 

1 

4 

2 

1 

4 

ISOPODA 

1 

AMPHIPODA 

2 

2 

2 

2 

2 

.2 

2 

2 

3 

2 

2 

2 

DECAPODA 

1 

1 

1 

HYDRACARINA 

1 

1 

2 

8 

4 

4 

1 

2 

2 

COT  I  FMBOLA 

1 

1 

1 

1 

1 

1 

EPHEMEROPTERA 

7 

6 

5 

7 

5 

4 

5 

2 

3 

3 

7 

7 

OEKDNATA 

6 

6 

5 

8 

12 

11 

6 

6 

7 

11 

3 

4 

PLECOPTERA 

1 

I 

1 

HEMIPTERA 

1 

5 

3 

3 

7 

3 

2 

4 

5 

2 

MEGALOPTERA 

1 

1 

2 

1 

1 

1 

1 

2 

1 

NEUROPIERA 

1 

TRICHOPTERA 

11 

10 

12 

9 

17 

13 

14 

14 

12 

9 

6 

14 

LEPDOOPTERA 

1 

2 

1 

1 

1 

2 

3 

COLEOPTERA 

3 

5 

3 

4 

7 

4 

4 

3 

4 

2 

5 

7 

DIPTERA  TOTAL 

45 

50 

45 

46 

61 

52 

49 

51 

72 

44 

50 

57 

DlPl  bRA:Centopogoiiidae 

5 

9 

7 

5 

8 

8 

12 

6 

17 

6 

8 

7 

DlKrERA^ChiToaoniidiir. 

38 

40 

37 

39 

50 

40 

56 

42 

47 

36 

38 

47 

1 

1 

SubCun.  -Tanypodinae 

8 

6 

5 

6 

8 

6 

8 

6 

8 

6 

5 

7 

Subfam.-DiaiDeaiiiae 

Subfam.-Prodiameciiiae 

1 

1 

1 

1 

1 

Subfam.-Ortbocladiioae 

10 

9 

9 

13 

14 

10 

20 

12 

18 

8 

10 

19 

Subfam.-ChiroDomioae 

19 

24 

23 

20 

28 

24 

26 

24 

20 

22 

22 

20 

Tnbe-ChiroooBiiiii 

13 

19 

20 

16 

23 

21 

20 

18 

16 

20 

17 

15 

Tribe-Tanytartini 

6 

5 

3'    4 

5 

3 

6 

6 

4 

2 

5 

5 

DlKrbRA:TabankUe 

1 

1 

I 

1 

1 

DlKl  tRA:Tipulidae 

1 

2 

2 

5 

3 

DIKrbRA:Culicidae 

DIPTERA:  Miac. 

1 

2 

1 

2 

2 

4 

1 

3 

3 

DIPTERA-indenl./tenestnal  forma 

1 

1 

DIPTERArChaohoridae 

1 

GASTROPODA 

1 

1 

1 

3 

4 

1 

1 

3 

PFIFrYPODA 

2 

2 

2 

1 

4 

1 

5 

1 

.5 

1 

4 

4 

TOTAL  SPECIES 

92 

94 

87 

90 

136 

103 

136 

93 

123 

83 

95 

108 

Table  8  Listing  of  the  dominant  benthic  taxa  ranked  by  number  of  individuals  and 

number  of  species. 


DOMINAhfT  TAXA      COUNTS 
BY  COUNT  SPRING 


DOMINANT  TAXA      TOTAL  SPECIES 
BY  SPECIES  SPRINO 


BLUE  CHALK 

DIPTERA 

704 

DIPTERA 

AMPHIPODA 

596 

TRICHOPTERA 

EPHEMEROPTERA 

150 

EPHEMEROPTERA 

CLEAR 

DlPTtRA 

1032 

DIPTERA 

AMPHIPODA 

530 

TRICHOPTERA 

EPHEMEROPTERA 

186 

ODONATA 

CRADLE 

DIPTERA 

1362 

DIPTERA 

EPHEMEROPTERA 

479 

TRICOPTERA 

AMPHIPODA 

376 

ODONATA 

CROSSON 

EPHEMEROPTERA 

410 

DIPTERA 

DIPTERA 

227 

.    TRICHOPTERA 

AMPHIPODA 

97 

OrXJNATA 

DELANO 

DIPTERA 

1476 

DIPTERA 

EPHEMEROPTERA 

580 

TRICHOPTERA 

AMPHIPODA 

430 

ODONATA 

HAMER 

DIFIERA 

1015 

DlPlhRA 

EPHEMEROPTERA 

714 

TRICHOKlbRA 

AMPHIPODA 

159 

ODONATA 

HARP 

DIPTERA 

1039 

DIPTERA 

AMPHIPODA 

360 

TRICHOPTERA 

EPHEMEROPTERA 

242 

OUGOCHAETA 

PINCHER 

DIPTERA 

1965 

DiPItRA 

EPHEMEROPTERA 

549 

TRICHOPTERA 

AMPHIPODA 

307 

ODONATA 

PLASTIC 

DIPTERA 

666 

DIPTERA 

AMPHIPODA 

99 

TRICHOPTERA 

EPHEMEROPTERA 

89 

ODONATA 

SKIDWAY 

DIPTERA 

1113 

DlPTtRA 

EPHEMEROPTERA 

428 

ODONATA 

AMPHIPODA 

205 

TRICHOPTERA 

WESTWARD 

AMPHIPODA 

605 

DIPTERA 

DIPTERA 

505 

EPHEMEROPTERA 

EPHEMEROPTERA 

481 

TRICHOPTERA 

YOUNG 

DIPTERA 

657 

DIPTERA 

AMPHIPODA 

439 

TRICHOPTERA 

EPHEMEROPTERA 

230 

EPHEMEROPTER.^ 

45 
11 
7 

50 
10 
6 

45 
12 
5 

46 
9 
8 

.61 
17 
12 

52 
13 
11 

49 
14 

7 

51 
14 
6 

72 
12 

7 

44 
11 
9 

50 

7 
6 

57 
14 
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Table  10        A  comparison  of  the  Shannon- Weiner  diversities  for  the  109  genera  from  the 
12  lakes. 


SPRING  88 


Blue  Chalk  Plastic        Crosson      Clear    Young    Westward     Cradle    Hamer      Harp       Pincher     Slddway   Delano 


1.07  1.378        1.398      1.528      1.534  1.563      1.606        1.619      1.655        1.664        1.677      1.682 


Table  1 1         Listing  of  the  species  found  only  in  one  lake. 


MOE 

SPECIES 

LAKE                   RELATIVE 

MOE 

SPECIES 

LAKE 

RELATIVE 

hkode 

ABUNDANCE     IDCODE 

ABUNDANCE 

TURBELLAKIA 

ODONATA 

204 

Divitpiculimennit  tp. 

CLEAR                                I 

1108 

Boyeria  grariana 

CROSSON 

2 

206 

Hydromennit  tp. 

HARP                                   1 

1112 

Cordulegaiter  ap. 

PINCH  ERA 

208 

LimDomermit  ip. 

PINCHERS                          1 

1116 

Didymopa  tranavena 

BLUE  CHALK 

OLIOOCHAETA 

1124 

Enallagma  veaperum 

SKIDWAY 

302 

Arteoniis  lomoodi 

HARP                                   1 

1136 

Leucorrtiinia  frigida 

HAMER 

19 

306 

Limaodriliu  cUpdedUmu 

PLASTIC                             1 

HEMIFTERA 

320 

Stylodriliu  beringiuiua 

YOUNG                               1 

1304 

Corixidae  juv. 

BLUE  CHALK 

322 

TiMciiudhliu  barauni 

DELANO                             1 

1310 

Hcaperocorixa  lobau 

HARP 

328 

Vejdovikyella  coouU 

DELANO                             1 

1314 

Heaperocorixa  vulgaria 

HAMER 

HIRUDINEA 

1322 

Sigara  (Arcto.)  peimicaait 

CRADLE 

406 

Haemopis  aunnoraU 

WESTWARD                       I 

1326 

Sigan  (Pbaeo.)  mackinacenaii 

CRADLE 

412 

PUcobdeUi  ip. 

PINCHBRB                          1 

1328 

Sigara  (nuco.)  oucropala 

PINCHERB 

ISOPODA 

1330 

Sigara  (Pileo.)  douglateoaia 

HAMER 

502 

Atelliu  fort)eu 
AMPHIPODA 

SKIDWAY                         3- 

1332 

Sigara  (Venni.)  deflecU 
NEUROFrHKA 

CRADLE 

602 

Crangooyx  gncilii 

PLASTIC                             57                 1502 

Climacia  ap. 

CRADLE 

HYDRACARINA 

TRICHOPTERA 

804 

Arrenunu  ((.ttr.)  tuncuUrii 

HAMER 

1610 

Ceraclea  alcei 

DELANO 

806 

Armuinu  (Mega.)  apetiolatiu 

HAMER 

1644 

Oxyelhira  q).3 

DELANO 

808 

Arreniuua  (Mega.)  cardiaciu 

DELANO 

LEPIDOKIbKA 

812 

Atnctidei  elacnit 

DELANO 

1702 

Acentria  ap. 

WESTWARD 

816 

Hydrodroma  amcticaniu 

HARP 

1704 

Cnmbui  ap. 

HARP 

820 

Hygrobalei  oeocalliger 

HARP 

COLEOFrEKA 

822 

Lebcitia  diuincu 

DELANO 

1802 

Agabuaap. 

PLASTIC 

832 

Arrenunu  (Mega.)  bcigei 

WESTWARD 

1818 

Gyrinua  latilimbui 

DELANO 

collembola' 

1820 

Oyriniu  uyi  (=lugeni) 

CLEAR 

902 

Foliooiia  qi. 

WESTWARD 

1824 

Oyrinua  ventralia? 

PINCHERA 

908 

Metiaotoma  ap. 

PLASTIC 

1834 

Macroaycbua  tp. 

HARP 

EPHEMEROP'lEKA 

1836 

Melyridae 

DELANO 

1002 

Arthroplea  bipuocuu 

PINCHERB 

S                 1838 

Phooocypboa  tp. 

PINCHERB 

1008 

Ephemera  aimulana 

BLUE  CHALK 

•                 1842 
1844 

Scirtei  tp.2 
Scirtei  tp.3 

CRADLE 
HAMEK 

Table  11         Continued  ... 


MOE  SPBCIES 

IDOODE 


RELATIVE 
ABUNDANCE 


MOE  SPECIES 

IDCODB 


RELATIVE 
ABUNDANCE 


DIFTERA:CERATOPOOONIDAE 

2101  Alliuudomyia  tp. 

2102  Atricbopogoo  polydactylui 
2118    Bezzia  ip? 

2122   Culicoideiq>.l 

2124    Culicoidei  q>.2 

2126    Fotcipofnyu  ^>. 

2132    Mallochohclca  q). 

2140    Uohcleaip. 

21S2    PrabezzU  •p.4 
DlKl  UKA:Sab-fniiily-T«i|ypoiimae 

2404    ApKCtioUnypiu  jobiuoai 

2406    BnmdinieUa  eumoipha 

2412    DjalnubatifU  pulcher 

2414    Outtipelopu  guttipennit 

2418    LabnBxliiua  neopilotelli 

2430    TriuopelopU  ogcnuwi 

2432    Zavrelimyu  ip.l 
DlPl  ERA:Sub-fiaiiily-Oithnrl«diii»e 

2702    Acricotopus  tp. 

2704    BiillU  puvi 

Z710   Cotynooeun  lobtU 

2718   Cricoloptti  (•■•tr.)  nr.  albifoicept 

2720    Cricotoptu  (t.nr.)  (p.  cylindnceiu  gr. 

2726    Cricotopiu  (•.•».)  ip.l  tremuliu  gT. 

2734    DiplocUdiDs  ip. 

2736    Doithrixqi.l 

2738    Doithrixip.2 

2740    HeleoielU  ip. 

2748    Hydrotwenut  fiuiitylus 

2752   NanocUdiu*  (•.•».)  nr.  mmimiu 

Z7S4  NmocUdiiu  (•.nx.)  ip. 

2768  PUtyimittu?  tp. 

2782  PKudoBnittii  tp.  1 

2786  Smittii  ip. 

2792  ThicDenuumielli  ip.A  (ELA) 


DELANO 

11 

HAMER 

1 

HAMER 

2 

CROSSON 

1 

PLASTIC 

1 

HARP 

2 

PLASTIC 

2 

SKIDWAY 

1 

HARP 

2 

HARP 

HARP 

SKIDWAY 

14 

DELANO 

HARP 

BLUE  CHALK 

PLASTIC 

YOUNO 

SKIDWAY 

PLASTIC 

CROSSON 

HARP 

YOUNG 

PLASTIC 

HARP 

HARP 

HARP 

CROSSON 

HARP 

YOUNG 

HARP 

PLASTIC 

PLASTIC 

DUTHKAiSnb-bniily-Cliiraoaininae 
Tribe-  Qurooomiiii 

2904    ChiroDomiu  (Ctmpto.)  IteolMO* 

2910    Ciyp(ocl>>'Oi>oii>u'  •??' 

2932    Nilochium*  ip. 

2944   Ptnclidopelmji  undine 

2946    PincUdopebna  tp.  1 

2948    PtnUuterbomielU  nigrohaltenle 

2968    Polypedilum  (i.Ut.)  01.4 
Tribe-TaqyUnini 

3014    Tanyumu  tp.  'Pc-bnuta' 
DIPTERAiTabaokbe 

3102    Chiyiopi  ater 

3106    Chiyaopt  ap<p). 
DIPTERAiTipuUdae 

3202    Daetylolabti  ip. 

3210   Onnoaia  tp.Cl) 

3214    Tipula  (Nippotipula)  abdominalii 

3216   Tipul*  (Yamatotipula)  ip. 
DIPTERA:MiaccUaneaiw 

3306    Dixidae:Dixella  ap. 

3308    Dolicbopodidae 

3312    Pboridae 

33 14    Platypezidae:  Platypeza  q>.  1 

3316    Platypczidac:Platypeza  ap.2 

3318    Ptycbopteridae:Battacaaiotpha  ip. 

3320    Piycbodidae? 
GASTROPODA 

3306    PfayaeUa  (i.itr.)  gyrina 
PELBCYPODA 

3614    Piiidium  equilalerale 


PLASTIC 

HAMER 

DELANO 

YOUNO 

BLUE  CHALK 

YOUNO 

YOUNO 


DELANO 
SKIDWAY 

HAMER 
HARP 
HARP 
HARP 

YOUNO 

PLASTIC 

PINCHER 

PLASTIC 

HARP 

YOUNG 

HARP 


Table  12        Listing  of  the  species  common  to  all  12  lakes. 


MOE 

SPBCIES 

MOE 

SPECIES 

IIXX)DE 

IDCODE 

300 

OUOOCHAETA 

2100 

DIPTUKA  OBntopogoBidw 

312 

Lumbhctthu  variegtbu 

21M 

BczzU  ip.l 

COO 

AMPHIPODA 

2101 

Bezzii  •p.2 

fiCM 

Cnagonyx  UureatUmu 

2400 

SuN».T«,po<b-c 

606 

HyalelU  tzteci 

2402 

AbUbeoDyu  (i.  tu.)  aipcri 

1000 

EPHEMEROPTERA 

240( 

ClinoUnyput  (s.Mr)  pinguit 

1012 

EinylophelU  lemponlit 

2410 

Coiichipela|>u  tf. 

1032 

Leptophlebu  intennedu 

2426 

Proclidiiu  ((.Ul)  qip. 

1100 

ODONATA 

ma 

Subfam.  OlhorlxliiiiT. 

112S 

Oompfaiu  exilli 

2746 

HeUfotrittocUdiui  hifUpex 

1600 

TRICOntKA 

1632 

Oecetii  ^).l 

2762 

Pifimetriocamiu  hrndbecki 

1634 

Oecetii  ip.2 

2774 

PtcctrocUdiiu  (•.itr.)  litofihu 

3600    PEL3CYPODA 
3602       Pitidium  caicitiiium 


2776  PteclrocUdiiu  (t.itr.)  •imuUm 
2900   Tribc-anraoamiBi 

•-  290(  CiyptochiroBoaiu  cooiu 

291t  Dicrateodipct  Irilaoiu 

2920  EodochimMmiu  oi^cuii 

292<  MicroleDdipej  pedeUus 

2972  Polypedilum  (Tripodun)  limuUm 

2976  Pieudochiraoamnf  •p.2 

2916  Tribclot  jur.uodum 

3000  Tribe-TnyunW 

3002  Oidounyumu  ip 

3006  PtraUnylinus  ip 

3016  Tanyurvu«.lt>1icrop«c<:ira  ipp 


Figure  1  Map  illustrating  the  location  of  the  study  lakes  in  south  central  Ontario. 


Figure  2         Littoral  zone  -  mid-lake  chemistry  comparison  for  the  cations  and  the  anions. 
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Figure  3  Littoral  zone  -  mid-lake  chemistry  comparison  for  alkalinity,  aluminum, 

conductivity,  dissolved  inorganic  carbon  and  dissolved  organic  carbon. 
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Figure  4         Littoral  zone  -  mid-lake  chemistry  comparison  for  nitrate,  ammonium,  total 
Kjeldahl  nitrogen,  total  phosphorus  and  pH. 
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Fig.  5  Z-score  plot  of  the  species  richness  and  abundance  xiata  from  the  spring  survey  of  the 
12  lakes. 
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APPENDIX  5 
BENTHIC  SPECIES  LISTS  FOR  EACH  LAKE 


BLUE  CHALK  LAKE    MAY  9  1988 


TAXONOMIC  NAME 

NEMATODA 

AnitoDchiu  ip. 
Mennitliidac 

OUOOCHAFTA 
Eochytneidte 
Ljmoodiilui  boffinenteri 
Linukodfilus  iMlckeiniA&us 
Lumbriculiu  viriegatui 
Lombriculidae 
Tubificidie  *h*ln 
Tubi/ici(Ue  -hiira 

HDtUDINEA 
HelobdclU  (Ugnalii 

AMPHIPODA 

Crangooyx  UurentiAoua 
HyaleUj  tzuc* 

HYDRACARINA 

Linmctu  luxtuJaU 
OOLLEMBOLA 

boUxnunu  (Hydroittooui)  tcluefferi 
EPHEMEROPTEKA 

Cacaii  puocuu 

Epbemen  timuUiu 

EuiylophelU  temporalis 

Hexageaia  limbau 

LepcopUebia  iiiteime<lia 

Siphloplectoa  batale 

Sieaacroo  interpoocutiBn 
ODONATA 

Baaiaeichna  janala 

Didymopi  traiuveria 

Enallagma  exauUns 

Enallagma  hagcai 

Hagesiiu  breviitylua 

Oomphua  exilia 
HEMIFTERA 

Cofixidae  juv. 
MBOALOPTERA 

Sialia  ap. 
■nUCHOPTERA 

Agarodea  ef.  diitinctui 

Molaona  ulxDcrtna-uaiophUa 

MyaUcidei  aepulchnlia 

Neclopaycbe  ip.  1 

Nyctioptiylax  afTuui 

Oecetia  ap.  1 

Oecetis  ap.2 

Oecetia  ip.4  (7ovan) 

PolyccDlropua  ap.2 

Triaeoodea  sp.l 

Triaenodei  ap.2 
LEPIDOPTERA 

Oeomethdae  (Terrestrial) 
OOLBOPTERA 

Dubinphia  mtiuma-vitatta 

Hydroponu  (Neopoms)  imdulatua 

StcDclmis  creoata 
DIPTERA 
DIPTERArCcratopoganidae 

Bezzia  ap.) 

Bezzia  sp.6 

Probczzia  ap.  1 

Probczzia  ap.3 

StilobezzU  ap. 


srrE 

TOTAL 

MEAN 

STD 

12        3        4        5 

2        2                 3 

1.4 

1.3 

2 
2        2                  1 

0.4 
1.0 

0.9 
1.0 

5        t        6      10        4 

66 

2.4 

116        2 

11                 6        3 

2 
13                 2        1 

1 

2.0 
0.2 
0.2 
2.2 
04 
1.4 
0.2 

2.3 
0.4 
0.4 
2.4 
0.9 
1.1 
0.4 

I 

0.2 

04 

1 

0.2 

0.4 

130    142    128      91     115 

596 

119.2 

18.8 

1         1 
120    142    127      90    115 

594 

0.4 
118.8 

0.5 
19.0 

I         1                  1 

0.6 

0.5 

1         1                  1 

0.6 

0.5 

1 

0.2 

0.4 

1 

0.2 

0.4 

7      5S      12      2<     45 

150 

30.0 

21.6 

3      32        3                 2 

1  3 

3      18        8      20      39 

2  13        2 

2  1        2 
1 

3  1 

40 
88 

8.0 
0.8 
17.6 
1.6 
1.0 
0.2 
0.8 

13.5 
1.3 

13.9 
1.1 
1.0 
0.4 
1.3 

6      12        7        2        6 

33 

6.6 

3.6 

1 

1                  1 
4        4                 1 
5 

1 

S       6       3        1 

15 

0.2 
0.4 
1.8 
1.0 
0.2 
3.0 

0.4 
0.5 
2.0 
2.2 
0.4 
2.5 

1 

0.2 

04 

1 

0.2 

0.4 

2 

0.4 

0.9 

2 

0.4 

0.9 

5       6       4        2        2 

19 

3.8 

1.8 

1-1 

2 
1                 1 
1                 1 

1                 1 
I 

1 

1        1 
1        2 

1 
1 

04 
0.2 
04 
0.4 
0.4 
0.2 
0.2 
04 
0.6 
0.2 
0.2 

0.5 
0.4 
OS 
0.5 
0.5 
0.4 
0.4 
0.5 
0.9 
04 
0.4 

1 

0.2 

04 

1 

0.2 

04 

4        9        4        «      12 

37 

7.4 

3.4 

1        4                 2 

1  1                          4 

2  4        4        6        8 

24 

1.4 
1.2 
4  8 

1.7 
16 
2.3 

209    177    102    131       85 

704 

140  8 

51.7 

23        2        9      32      35 

101 

202 

143 

1 
19        2        8      29      33 
4                  1         1 

2 

91 
6 
2 

02 
0.2 
182 
12 
04 

0.4 
04 
133 
16 
09 

CLEAR  LAKE   APRIL  28  1988 


TAXONOMIC  NAME 

TURBELLARIA 

Dugctia  tigriiu 
NEMATODA 

AnatoDchui  ip. 

Divispiculimcimii  ip. 
OUOOCHAETA 

Eacbytncidtc 

Lumbriculus  prob.  variegatus 

Tubificidae  -•bain 

Tubificidae  -haira 
HDtUDINEA 

Eipobdella  punctata 

Helobdella  aUgnalii 
AMPHIPODA 

Crangonyx  laurentianua 

Hyalella  aztcca 
DECAPODA 

Orcoocctea  propinquua 
EPHEMEROPTERA 

Caenii  diminuta 

Eurylopbclla  temporalii 

Hexagcnia  rigida 

Lcptophlebia  intermedia 

Siphloplectron  baaale 

Stenonema  (i.Mr.)  femoratum 
ODONATA 

Aeachna  crimila 

Aeachna  tuberculifeia 

Enallagma  hageni 

Oomphua  lividui 

tachnun  veiticalis 

Ladona  julia 
MEOAIjOPTERA 

Sialia  ap. 
TRICHOPTERA 

Agarodea  cf.  diatinctiu 

Myaucidcs  acpulchralia 

Nectopayche  ap.  1 

Oecetia  ap.  1 

Oecetia  ap.2 

Oxycthira  ap.l 

Platycentropua  ap. 

Polycentropua  ap.  1 

Polycenlropua  ap.2 

Triaenodea  ap.l  or.  ap. 'b'  Ross 
LEPIDOPTERA 

Oeometridae  (Tcrrcatrial) 

Petrophila  sp. 
COLEOPTERA 

Dineutus  nigrior 

Oyrinus  afTinis 

Oyriniu  lugens 

Oyrinus  pectoralis 

Stenelmii  crcnala 
DIPTERA 
DIPTERA:Ccratopoeaiiidae 

Bezzia  ap.  1 

Bezzia  sp.2/2A 

Bezzia  ap.3 

Bezzia  ap.4 

Bezzia  ap.5 

Bezzia  ap.7 

Culicoides  (0.)8tellifer 

Dasybelea  ap.2(dark  head) 

Probezzia  ap.l 


SITE 

TOTAL 

MEAN 

STD 

12          3          4          5 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

11112 

6 

1.2 

0.4 

1112 
1 

5 

1 

1.0 
0.2 

0.7 
0.4 

16          8        10        32        11 

77 

15.4 

9.7 

3          2                     1 
12          6        10        28          6 
3 
1                                         5 

6 
62 
3 
6 

1.2 
12.4 
0.6 
1.2 

1.3 
9.1 
1.3 
2.2 

3         1 

4 

0.8 

1.3 

1 
3 

1 
3 

0.2 
0.6 

0.4 
1.3 

79       38        35        19        15 

186 

37.2 

25.4 

41        19        28        15        11 
38        19          7          4          4 

114 

72 

22.8 
14.4 

12.0 
14.6 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

184       63      no       66      107 

530 

106.0 

48.9 

120          2        22          I        40 

16        31        65        13        17 

1 

48       30       23       51        48 

1 

1 

185 
142 

1 
200 

1 
1 

37.0 
28.4 
0.2 
40.0 
0.2 
0.2 

49,1 
21.6 
0.4 
12.6 
0.4 
0.4 

3                     3                     5 

11 

2.2 

,2.2 

1 

2 

3 
1 

2                    1            ^ 

1 

1 
2 
3 

1 
3 

1 

0.2 
0.4 
0.6 
0.2 
0.6 
0.2 

0.4 
0.9 
1.3 
0,4 
0,9 
0,4 

4 

4 

0.8 

1.8 

4 

4 

0.8 

1.8 

5          6          8          2          7 

28 

5.6 

23 

1 
1          1 
1 

2                   1 

3         3                    3 

1          1         2 

1 

2 

1 
4 

1 
2 

1 
3 
9 
4 
1 
2 
1 
4 

0.2 
0.4 
0.2 
0.6 
1.8 
0.8 
0.2 
0.4 
0.2 
0.8 

0.4. 
0.5 
0.4 
0.9 
1.6 

o:8 

0.4 
0.9 
0.4 
1.8 

1        5 

6 

1.2 

2.2 

5 
1         0 

5 

1 

I.O 
0.2 

2.2 
0.4 

3        70        13          1           1 

88 

17.6 

29.7 

1 
1 
1 

2 
70        11          1           1 

1 

1 

1 

2 

83 

0.2 
0.2 
0.2 
0.4 
16.6 

0.4 
0.4 
0.4 
0.9 
30.2 

194      537      127       46      128 

1032 

206.4 

192.1 

5          6          2          5          8 

26 

5.2 

Z2 

3          3          113 
1           1                      1 
1                                 1          4 
1 

1 
1 
1 
1 
1 

11 
3 
6 

1 
1 
1 
1 
1 
1 

2.2 
0.6 
1.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

1.1 
0.5 
1.6 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

CRADLE  LAKE    APRIL  29  1988 


TAXONOMIC  NAME 
QUOOCHAFTA 

Eochytneldie 

Lumbricului  vtricjatiu 

Ntl>  pteudobtiiu 
BDtUDINEA 

OioiobdclU  eloogau 

Nepbeloptit  obtcun 
AMPHIFODA 

Cnnganyx  UunatUmu 

HyilelU  uteca 
HYDRACARINA 

Unioaicolj  crauipei  Uuienluuu 
OOLLEMBOLA 

.  botomurui  (Hydroiitoau)  KlueBeri 
EPHEMEROFTERA 

Cienji  dimisoU 

EurylopfaeUa  tcaponlli 

LcptophlcbU  intennedii 

Siphloplecloo  baule 

Suaicroo  imerpuDcUtum 
OIXMATA 

Cordulu  ifaiatlefn 

Ocmpfaus  exilit 

Leacorriiinii  hudioaica 

LibeUuU  Julia 
HEMIPTERA 

Heaperoconxa  michi(iiKiuis 

NolooecU  uadulau 

Si{an  (aicto.)  peonieoiii 

Sigara  (Phaeo.)  mackinaceiuii 

Sigan  (Venni.)  deflecta 
NEUROFTERA 

CUmacia  aieolahi ' 
TRICBOFTERA 

Hydnptila  ap.  1 

Lype  divena 

Molama  ulmerina-UBiophila 

Myataci^ea  icpulchnlii 

NycUepfaylax  afliiiii 

Oecetia  ap.  1 

Occctiaap.a 

Oitbodichia  ap. 

Oxyethin  ap.  1 

Oxyethin  q>.2 

Polyccatrapiu  ^>.2 

TriaoMdei  ap.  1 
OOLBOPTERA 

Oyrtnua  afftnia 

Hydroponu  (Neoporua)  undulatua 

SciiUt  ap.2 


SITE 

TOTAL 

MEAN 

STD 

1        2        }        4        5 

>        2        6 

16 

3.2 

36 

1 
7        2        5 
1 

1 
14 

1 

0.2 
2.8 
0.2 

0.4 
3.1 
0.4 

2 

2 

04 

09 

1 
I 

1 
1 

0.2 
0.2 

0.4 
0.4 

46      20        6      J4    270 

376 

75.2 

109.9 

13      19               13      14 
33        1        6      21    256 

59 

317 

11.8 
63.4 

7.0 
1084 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1                         2 

3 

0.6 

0.9 

i                           2 

3 

0.6 

0.9 

28        9     36     4»    358 

479 

95.8 

147.3 

13        7    181 

11        6      14      24      57 

17        3        6      17    118 

3                  1 

1 

201 
112 
161 

4 
1 

40.2 
22.2 
32.2 
0.8 
0.2 

78.9 
20.0 
48.4 
1.3 
0.4 

19                 2      38 

SO 

10 

16.0 

1 

35 
1 

3 
1        7                 2 

1 
35 

1 
3 
10 

0.2 

7 

0.2 

0.6 

2 

0.4 
15.7 
0.4 
1.3 
2.9 

4        2        6        5        4 

21 

4.2 

1.5 

3        2        14 

2 

1                  1         1 

2 

4 

10 
2 
3 
2 

4 

2 
0.4 
0.6 
0.4 
0.8 

1.6 
0.9 
0.9 
0.9 
1.3 

I 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

14        8                 3      28 

53 

10.6 

11.1 

1        2 
1                                    1 

6  5                 19 

7  2                 18 

1 

3 
1 

2 

1 
21 
18 
1 
1 
1 
1 
2 

0.2 
0.6 
0.2 
0.4 
0.2 
4.2 
3.6 
0.2 
0.2 
0.2 
0.2 
0.4 

0.4 
0.9 
0.4 
0.5 
0.4 
3.7 
3.6 
0.4 
0.4 
0.4 
0.4 
0.9 

1        4        8 

13 

2.6 

3.4 

1 
1        3        6 
2 

10 
2 

0.2 

2 

04 

0.4 
25 
09 

CRADLE  LAKE   APRIL  29  1988 


TAXONCMkDC  NAME 

DIPTERA 

DIFTERA.-Ccntopaganidae 

BezzUip.l 

BezzU  •P.2/2A 

BczzU  tp.S 

Bezzia  •p.4 

Bezzi*  tp.S 

PaJpomyii  •p.2 

ProbezzU  tp.Z 
DlHl  UKAiCUfeBomidae 
SoMun.-Ttaypodiiiic 

AbUbemyii  (•••tr.)  tpp. 

CtinoUoypus  piaguii 

Coochipelopii  ip. 

ProeUdiu*  (s.lat.)  tpp. 

ZaVfclimyu  ap. 
.  Snbbm.-OithocUdiiiiae 

Cofynooeuri  laciutrii 

Corynooeun  nr.  iciUelUu 

HeteraUnyuniu  nudaliu 

HetenXriuocUdiiu  chingi 

HeteratriuocbKlitu  hirupex 

Ptrunetfiocneniiu  luodbeclu 

PtectrocUdiiu  (Mono.)  cf.  ctlcantut 

Piectrocladiiu  (i.itr.)  litofiliu 

PMCtrocUdiiu  (t.itr.)  limuUnf 
SDbCun.-CSiiraBomiiMe 

Ourooomiu  (t.  tu.)  tpp. 

Cladopelnu  tp. 

Ctyptochirooomus  coniu 

Dicratendipet  modemu 

Dicrotendipei  trilomiu 

Endoehiraaomu*  nigricuu 

Olyptolendipet  ip.  1  gr.'A* 

Liuteitiomiella  agrayloidea 

Microleadipet  pnieUiu 

Nilothiunu  btbiyi 

Ominu  ulutooicui 

PiguticlU  OfUnu 

Ptnlendipei  albinuuuu 

Phieoopwctn  ap. 

Polypedilum  (Tripodun)  timuluu 

PioidochinaomiM  ipp. 

StenocliiraDomut  hiUrii 

Stiotocturaaaaiiu  ^>.l/3 

Tribelot  JucDDdum 

ZavrelielU  nurmoraU 

Tribe-Tanytanmi 

CUdounyumu  q>.  1 

PtnUnyunut  ip. 

Ttnyunui/Micropwctn  tpp. 
DIFTERA:l>fiie. 

ChaobondKiCbiobonu  (Siyomyii)  punctipennii 
OASntOPODA 

Mcoeou  (Micro)  diUubu 
PELBCYPODA 

Pifidium  catcrUDum 

Piiidium  nilidum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

491 

377 

36 

ISI 

317 

1362 

272.4 

184.5 

4 

• 

8 

13 

20 

53 

10.6 

6.1 

3 

1 

8 

4 

16 

3.2 

3.1 

2 

1 

3 

.  0.6 

0.9 

3 

2 

14 

19 

3.8 

5.8 

1 

2 

1 

4 

0.8 

0.8 

1 

3 

-3 

1 

0.6 

0.2 

1.3 
0.4 

3 

4 

7 

1.4 

1.9 

486 

369 

18 

136 

296 

1305 

«1 

185.9 

191 

162 

5 

35 

100 

493 

98.6 

79.6 

43 

44 

2 

2 

37 

128 

25.6 

21.7 

2 

1 

1 

3 

1 

12 
3 

2.4 
0.6 

2.3 
0.5 

146 

117 

2 

29 

55 

349 

1 

69.8 
0.2 

60.2 
0.4 

S 

2 

1 

3 

12 

26 

5.2 

4.7 

1 

2 
1 

0.4 
0.2 

0.5 
0.4 

1 

2 

0.4 

0.5 

2 

2 

0.4 

0.9 

1 

1 

2 

2 
1 

1 

0.4 
0.2 
0.2 

0.9 
0.4 
0.4 

3 

1 

1 

1 

7 

13 

2.6 

2.6 

2 

2 

0.4 

0.9 

2*7 

305 

12 

98 

114 

786 

157.2 

105.4 

210 

ISO 

10 

72 

m 

580 

U6 

76.9 

5 

9 

3 

2 

19 

3.8 

3.4 

7 

21 
1 

2 

1 

2 

3 

32 

5 

6.4 

1 

8.6 
1.2 

2 

1 

3 

0.6 

0.9 

8 

5 

1 

16 

22 

1 

52 

1 

10.4 
0.2 

0.4 

2 

2 

4 

0.8 

1.1 

3 

3 

6 

1.2 

1.6 

13 

16 

4 

7 
1 

40 
2 

8 

0.4 

6.5 
0.5 

2 

2 

0.4 

0.9 

S 

1 

1 
4 

1 

1 
1 

7 
2 

5 

1.4 
0.4 

1 

2.1 
0.5 
1.7 

12 

27 

1 

1 

11 

52 

10.4 

10.7 

2 

2 

0.4 

0.9 

2 

2 

0.4 

0.9 

4 

4 

0.8 

1.8 

149 

64 

36 

66 

315 

63 

55.0 

5 

4 

8 

8 

25 

5 

3.3 

77 

SS 

2 

26 

46 

206 

41.2 

28.6 

2 

5 

2 

9 

1.8 

2.0 

3 

2 

2 

7 

1.4 

1.3 

72 

48 

2 

26 

42 

190 

38 

26.0 

i           2    i 

4 

0.8 

0.8 

1           2    1 

4 

0.8 

0.8 

I 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

6 

8 

10 

9 

9 

42 

8.4 

1.5 

6 

8 

10 

9 

7 

40 

8 

1.6 

2 

2 

0.4 

0.9 
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TAXONOMIC  NAME 

OUOOCHAETA 

Eocbytncidtc 

Lumbriculiu  vine(iQu 
Tubificidic  *tuin 
HIKUDIHEA 

Eipobdelli  puDcuu 

Hclobdella  lUgiulii 
AMPHIPODA 

Ciugoayx  Uurenliiniii 

HytlclU  uxtc* 
HYDRACAKINA 

LiiDocsij  uoduliti 

UaicoicoU  cnuipet  Uiucotuni 
EPHEMEROPTEKA 

Cieaii  tpp. 

EurylophelU  tcmponlii 

Hcxatenu  limtxta 

LcptophlebU  intermedU 

Siphloplectoo  twule 

Steiucroa  inteipuDcutum 

Sicaooemi  (••U.)  femoratum 
ODONATA 

Aeafaiu  umbfotu 

Batiieicfani  juuU 

Boyeria  griAiiu 

Cordulia  ihurUeffi 

Epilheci  cynowra 

Oompfaui  ezilU 

Iidiaiin  verticalit 

Sooutochlon  wiUiunuoi 
HEMIFTEIIA 

Ceaocorixa  n.q). 

Hctperocoriu  keanicocti 

Si(an  (Arcto.)  decontclU 
MBOALOPTEEA 

Cluuliodet  ip. 

SUJii  ip. 
TRKTHOPTERA 

Nectornycbe  ip.l 

NyctiophyUx  tflinii 

Oecctit  cineniKau 

Oecetii  ip.Z 

Oxyethin  •p.2 

PUtycenlrapiu  ip. 

Polyccmropiu  •p.2 

Pycnopfyche  ip.  I 

Trueoodes  ip.Z 
LEPIDOPTERA 

OccoKtridic  (TerreMrul) 
OOLBOFTERA 

Dubiraphu  mimmj-viutu 

Eclopru  oervou 

Scinci  >p  1 

StcDclmii  crcaau 


STTE 

TOTAL 

MEAN 

STD 

12        3        4        5 

2      13      11        5      10 

41 

S.2 

4.5 

2 
12        9        4      10 
2        1                  1 

2 
35 

4 

0.4 
7.0 

o.« 

0.9 
4.9 
0  8 

13        2        6 

12 

2.4 

2J 

1                           2 
3        2        4 

3 
9 

0.6 
1.8 

09 
1.8 

2      S3      15        7      20 

97 

194 

20.0 

2      S3        2        6      12 
13        1        S 

75 
22 

15.0 

4.4 

21.6 
5.9 

1                 7                 1 

9 

1.8 

2.9 

1 
1                 6                 1 

1 
8 

0.2 
1.6 

0.4 
2.5 

4      79      42      63    222 

410 

82.0 

S3.1 

17        14 

1      37      24      53    117 

1 

16        9        6      98 

3      22                 3        2 
3        t 

13 
232 

1 
129 

1 
30 

4 

2.6 
46.4 

0.2 
25.8 

0.2 
6.0 
0.8 

2.9 
43.8 
0.4 
40.S 
0.4 
9.0 
1.3 

2        2        6        3      20 

33 

6.6 

7.7 

1 
1         1 
1                           1 

1 
1                  1 
1                 3 

2        1         1       15 
2 

1 
2 
2 
1 
2 
4 
19 
2 

0.2 
0.4 
0.4 
0.2 
0.4 
0.8 
3.8 
0.4 

0.4 
O.S 
0.5 
0.4 
O.S 
1.3 
6.3 
0.9 

1        3        I 

5 

1.0 

1.2 

I 

2        1 

1 
3 
1 

0.2 
0.6 
0.2 

0.4 
0.9 
0.4 

3                           1 

4 

0.8 

1.3 

1 
3 

1 
3 

0.2 
0.6 

0.4 
1.3 

13        3        5        6 

IS 

3.6 

1.9 

2 
1 
2 

2 

1         1 

1 

11                 2        1 

1 

1         1 

2 
1 
2 
2 
2 
1 
5 
1 
2 

0.4 
0.2 
0.4 
0.4 
0.4 
0.2 
1.0 
0.2 
0.4 

09 
0.4 
0.9 
0.9 
0.5 
04 
0.7 
04 
0.5 

1        3 

4 

0.8 

1.3 

1        3 

4 

0.8 

1.3 

6        1                10 

17 

3.4 

4.4 

1                 9 
1 
1                           1 

10 
1 

2 

4 

2.0 
0.2 
0.4 
0.8 

39 
04 
0.5 
1.8 
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TAXONOMIC  NAME 

DIPTERA 
DIPTERArCentopogonidae 

BezzU  ip.2/2A 

Bezzii  >p.3 

Culicoidci  q>.2 

Pilpooiyii  ip.  I  tibUlit  gr. 

Probezzii  ip.l 
DIPTERA'.CliuaMmKbe 
Snbfm.-Tiiiypodiiuc 

AbUbeanyii  ((.iu.)ipp- 

Clisounyixu  pinguii 

Coochapclopu  ip. 

Lania  cuudeoiii 

Naunia  baliimoreut 

Procladiiu  (i.Ut)  ipp. 
SBbf.-Oitfancladihiaf 

CoiyDoaeura  or.  •tutelUU 

Coiynoaeun  ap.l 

Ciicotofwa  (:tu.)  tp.  eylindnceu  gr 

HeterolriuocUdiiu  hirupex 

Limooptiyea  ip. 

NaoocUdius  (tftr.)  or.  minimiu 

ParakiefTcrieUa  n.ip.l  (ELK) 

Paramethocnemiu  luodbecki 

PiectrocUdiiu  (Mooo.)  cf.  calcanoia 

Piectrocladiiu  (•■•tr.)  litofilua 

Paectrocladius  (i.Mr.)  timulaiu 

Syooitbocladiiu  leinivireiu 

Xylotopuapar 


Tribo-Ouraoamini 

Chirooomut  (•■•U.)  tpp. 

Ciyptochiraoomiu  cooiu 

Dicroteodipet  leueoacelit 

Eadocbiraoomiu  nigricani 

OlypUKeodipei  ip.  gr.  *B* 

Microteadipea  pe<ieUua 

Panteadipea  albimaniu 

Phaeaoptcctra  flavipei 

Polypcdilum  (Pentapedilum)  tritum 

Polypedilum  (Tripodura)  limiilaiw 

Paeudochirooomua  ipp. 

Setgentia  coracina 

SteoochiroDomiu  hilarii 

StictochiroDomui  qKp.) 

Tribclot  jucuadum 

ZavreliclU  mannorata 
Tribe-TanyUrami 

Cladotaoytaraua  ap. 

Parapaectra  q>. 

Parataoytanui  ip. 

Taoyunua/Microptectra  app. 
DIFTERA;Tipiilidae 

Hexatoma  ap. 

Tipola  ap. 1 
PELBCYPODA 

PiaidiuD  caaeitanum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3        4 

S 

23 

31 

66      33 

74 

227 

45.4 

22.9 

1 

1 

17        I 

2 

22 

4.4 

7.1 

8 

8 

1.6 

3.6 

I 

1 

6 
1 
1 
1         1 

1 
1 

8 

1 
1 
4 

1.6 
0.2 
0.2 
0.8 

2.5 
0.4 
0.4 
0.4 

22 

30 

49      32 

70 

203 

40.6 

19.2 

3 

6 

11         1 

16 

37 

7.4 

6.1 

2 

1         1 

> 

12 

2.4 

3.2 

2 

2 

0.4 

0.9 

I 

5 

1 

5 

2 

1 

1.0 
0.4 
0.2 

2.2 
0.5 
0.4 

8 

7 

\5 

3.0 

4.1 

J4 

5 

11        2 

12 

44 

•  8 

5.1 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

6 

2 

8 

1.6 

2.6 

1 

2 

I 

2 
1 

1 

0.4 
0.2 
0.2 

0.9 
0.4 
0.4 

1 

I 

2 

2 
2 

0.4 
0.4 

0.9 
0.5 

I 

1 

2 

4 

0.8 

0.8 

9 

3 

3 

3 

18 

3.6 

3.3 

2 

1 

2 
1 

0.4 
0.2 

0.9 
0.4 

5 

19 

27     29 

42 

IZ2 

24.4 

13.6 

2 

17 

27     29 

33 

108 

21.6 

12.4 

1 

2 

1 

1 

4 
1 

0.8 
0.2 

0.8 
0.4 

3 

3 

0.6 

1.3 

I 

S 

1 
1 

5        9 

1 

10 

33 

1 
1 
1 

6;6 

0.2 
0.2 
0.2 

3.6 
0.4 
0.4 
0.4 

I 

2 

3 

0.6 

0.9 

2 

2 

0.4 

0.9 

3       3 

2 

8 

1.6 

1.5 

2 

2 

0.4 

0.9 

1 

8 

9 

1.8 

3.5 

2 

1 

3 

0.6 

0.9 

7        4 

2 

13 

2.6 

3.0 

5 

2      10 

5 

22 

4.4 

3.8 

2 

2 

0.4 

0.9 

3 

2 

9 

14 

2.8 

3.7 

1 

1 

0.2 

0.4 

2 

2 

0.4 

0.9 

1 

.    4 

5 

1.0 

1.7 

I 

2 

3 

6 

1.2 

1.3 

2 

2 

0.4 

0.9 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1        1  ,      1      U 

14 

2.8 

4.6 

1         1         1       11 

14 

2.8 

4.6 
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TAXONOmC  NAME 
SoMim.  OnbocladmBK  coU'd 

PtecuocUdiui  (t.ttr.)  tiniulini 

PKudortbocUdiiu  ip. 

SynofthocUdiui  •emivireiu 

7jlmifhii  obtepO 


CUdopelnu  ip. 

Oiirooomiu  (■•tr  )  tpp 

Cryptochironamus  unut 

DtcroUadipci  leacoacclii 

Dicratcadipei  modettui 

Dicroteadipet  thuxnui 

Eodochirooomus  oi^cuu 

OlyptoCeodipet  ip.l  gr.'A* 

Olyptoteodipet  tp.  gr.'B* 

LmtcrtxmiieUi  agnyloidei 

MicroUadipei  pedeUiu 

NUothaunu  q>. 

PigattielU  cmUbu 

Pincliiraoamiu  aboitiviu 

Pmn(eadipc4  tlbinuinu 

Ptueaoptectn  ip. 

Polypedilom  (PeaUpcdilum)  Uitum 

Potypedilum  (Tripodun)  110011111 

PtcudochirooocDui  app. 

Steaochirooainiu  hilirii 

Phaetwptectii  fUvipei 

Tribelot  jacsndDm 

ZavTclieUi  nunnonu 
Tribe-TaiytiniBi 

Clidounyumu  qip. 

Pinunytamu  ip. 

SumpeUim  ^). 

SuaipcIUiiclU  ^>. 

TmyUnui/Micropaectn  ipp. 
PIPTEKA:T»>i—i«tT. 

OuyMp*  *tcr 
DIFTERA:Muc. 

Ch^oboridie.'Chiobonu  (Styomyii)  pusctipemui 

EfflpididierHcmerodmnii  ip. 
OACTROPqpA 

Amnieoli  Umou 

Ferriuu  fragilit 

Meaetui  (Micro.)  diUutiu? 
PELBCVTODA 

Piiidium  citertimnn 

Piiidium  lilljcborxi 

Piiidiom  oiUdum 

Piudiam  vtriible 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

4 

I 

2 

7 
1 

16 

1 

3.2 
0.2 

24 
04 

2 

3 

0.6 

0.9 

2 

2 

0.4 

0.9 

l(C 

113 

101 

2<2 

r7 

743 

148.6 

79.5 

90 

•6 

«3 

221 

4( 

508 

101.6 

689 

2 

1 

1 

4 

0.8 

0.8 

17 

23 

< 

11 

61 

12.2 

8.1 

4 
1 

2 

3 

5 

14 
1 

2.8 
0.2 

1.9 

0,4 

2 

2 

21 

28 

5.6 

8.7 

10 

1 

1 
1 

2 

10 

29 
2 

5.8 
0.4 

43 

a5 

1 

5 
1 

1.4 
0.2 

2.1 
0.4 

15 

12 
2 

1 

1 

7 
1 

7 
1 

6.6 

0.7 

2 

1 

0.6 

0.9 

6 
1 

4 

21 

95 

17 

143 

28.6 
0.2 

37.8 
0.4 

2 

1 

1 

2 

1.2 

0.8 

2 

3 

11 

3.2 

4.5 

4 

1 

2 

10 

12 

5.8 

4.9 

3 

1 

2 

12 

3.6 

4.8 

3 

1 
1 

5 

1 

2 
0.4 
0.2 

2.0 
0.5 
0.4 

J 

1 

4 

3 

2.6 

1.5 

14 

31 

IS 

19 

15.8 

11.1 

70 

■r 

38 

61 

39 

235 

47 

17.8 

12 

I 

1 

10 

6.2 

5.1 

S 

3 

5 

3 

3.6 

1.3 

S 

7 

2 

3 

2.9 

12 

2 

2 

3.4 

4.9 

36 

21 

2J 

44 

2S 

154 

30.8 

9.2 

I 

0.2 

0.4 

1 

0.2 

0.4 

t         1                  1 

0.6 

0.5 

1 

0.2 

0.4 

1 

1 

0.4 

0.5 

9 

4 

1 

21 

3 

7.6 

8.0 

4 
I 

1 

16 

3 

4.8 

0.2 

6.5 

0.4 

4 

3 

1 

5 

2.6 

2.1 

4 

5 

4 

2.6 

2.4 

2 

4 

2 

1.6 

1.7 

2 

04 

0.9 

2 

1 

0.4 
0.2 

0.9 
0.4 
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TAXONOMIC  NAME 

TURREIXAKIA     . 

Dugeiii  tigrina 
NEMATODA 

Aiutoochuj  tp. 

Mennilhidte 
OLXKXrHAETA 

Encbytneidae 

Limnodriliu  bofbieittcri 

Lombriculiu  vaiiegatiu 

Nait  pieudobluu 

Tiueitidriliu  himuuii 

Tubificidae  '»hain 

Tubifieidae  -bain  ' 

VejdovikyeUa  comaU 
EDSUDINEA 

ErpobdeUa  puDctaU 

HelobdeUa  lUgiuIia 
AMPHIPODA 

Crangoayx  laurentianiu 

Hya]eUa  azteca 
HYDKACAUNA 

Amaunii  (Mega.)  einUaeua 

Atnctidci  n.ip. 

Huitfeldtia  rectipu 

Lebeitia  diitincU 

Limaetia  nuculau 

Xjniiieaia  undulata 

Paeudofaydiyphaiitei  oibicularii 

UnionicoU  cnuipei  Uureatiana 
CX>LLEMBOLA 

HypofaMran  ip. 
EPBEUESOFTERA 

Caenia  dimhima 

Einylophella  temporalis 

LeptophlebU  intennedia 

Slenacroo  inteipwictatuni 

Sleooaenu  (a.ttr.)  femontum 
ODCmATA 

Aeafana  eremiu 

Baaiaeicbna  Janata 

CSiromagriai  conditiim 

CorduUa  ibunleffi 

Enallagma  exaulani 

Eoallagma  hageoi 

Epitbeca  cynonra 

Hageaiiu  breviitylua 

Oompbui  exilii 

tacbmm  verticalia 

Libellula  julia 

Somatocblon  williamioai 
BEMIFTERA 

Ceaocorixa  n.q>. 

HeaperocoTua  michigincajii 

Sigara  (Phaeo.)  compreuoidea 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

3              1 

4 

0.8 

1.3 

3               1 

4 

0.8 

1.3 

2       I    1 

4 

0.8 

0.8 

1 

1 

2 

0.4 

0.5 

1 

1 

2 

0.4 

0.5 

11 

1 

9 

5 

26 

5.2 

4.8 

3 

3 

0.6 

1.3 

2 

2 

0.4 

0.9 

6 

1 

1 

1 

1 

8 

1 
1 

1.6 
0.2 
0.2 

2.5 
0.4 
0.4 

3 

3 

2 

8 

1.6 

1.5 

1 

2 

2 

1 

0.4 
0.2 

0.9 
0.4 

'   * 

5 

1 

1.7 

2 

2 

0.4 

0.9 

1 

2 

3 

0.6 

0.9 

208 

38 

35 

11 

138 

430 

86 

83.8 

2 

4 

3 

9 

1.8 

1.8 

206 

34 

35 

8 

138 

421 

84.2 

84.4 

13 

10 

6 

18 

2 

49 

9.8 

6.1 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

2 

1 

2 

1 

0.4 
0.2 

0.9 

0.4 

2 

1 

2 

1 

0.4 
0.2 

0.9 
0.4 

2 

2 

0.4 

0.9 

10 

6 

6 

15 

2 

39 

7.8 

4.9 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

104 

46 

77 

255 

98 

580 

116 

80.9 

SO 

18 

40 

222 

36 

366 

73.2 

84.0 

It 

12 

7 

15 

52 

10.4 

7.1 

29 

27 

23 

26 

43 

148 

29.6 

7.8 

6 

I 

1 

2 

4 

12 

2 

2.4 
0.4 

2.0 
0.5 

37 

6 

13 

17 

32 

105 

21 

13.1 

1 

1 

0.2 

0.4 

1 

2 

2 

1 

0.4 
0.2 

0.9 
0.4 

1 

3 

4 

0.8 

1.3 

2 

1 

3 

0.6 

0.9 

7 

2 

1 

6 

1 

10 

26 

1 

5.2 
0.2 

3.7 
0.4 

8 

8 

1.6 

3.6 

10 

2 

5 

2 

12 

31 

6.2 

4.6 

6 

1 

2 

5 
1 

3 
1 

7 

23 
3 

4.6 
0.6 

2.1 
0.5 

2 

2 

0.4 

0.9 

5 

5 

1 

2.2 

2 

2 

0.4 

0.9 

2 

1 

2 

1 

0.4 
0.2 

0.9 
0.4 
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TAXONOMIC  NAME 

TRICHOPTERA 
Agirodci  cf.  djitincnu 
Cenclei  alcei 
HydrofMiU  q>.l 
LcptdcMtom*  (p. 
MyiUcide*  tefMlchnlii 
Nutopfycbc  f.l 
Nectopfychc  q>.2 
Oecetit  ip.  1 
0«celii  •p.2 
Oecctit  •p.4  (Tovtra) 
Oitbothchu  ap. 
Oryethin  •p.2 
Oxyethin  ip.B 
PUtyceatropo*  tf. 
Polycentropuf  ip.  I 
Polyceatropui  •p.2 

Pycoopiycbe  •p.  1 
OOLEOPTEKA 

Dubiraphia  mininu-viutu 
OyriiKU  fro«ti 
OyriiMu  UUlimbu* 

lUlipltu  punberioui 

Melyridie 

Scifte*  ip.  1 

SirnffhiiU  crcoaU 
DIFTEKA 
DIPTEItA:Oentopagaaidac 

BezzU  tp.l 

Bczzia  •P.2/2A 

Bezzii  ip.3 

BezzU  •p.4 

BezzU  tp.S 

Culicoide*  (O.)  Mellifer 

Mooohelea  •p. 

ProbezzU  4>.l 
DIPTERA :  QnranamidK 
Sobfixn . -Tnypodiiiae 

AbUbeimyU  (••ti.)  ipp. 

Cliiiotuiyput  pinguit 

CoochipelopU  ap. 
.  LabTuodinU  oeopilotelU 

Labnaxlinu  pilotelU 

LanU  cuudcaiit 

ProcUdiiu  (i.Ut.)  app. 

ZivnlimyU  •p. 
auMun . -OrtkoeUdiiiiae 

CoryrMoeun  or  actoelUU 

CoryDooeun  ap.l 

CricMoput  (i.tu.)  ni.  fe«Uvellu» 

Cricoutptu  fUo.)  iolenecnu 
HctenXhtiocUiliiu  hiiupex 
PirakierrehclU  n.ip  1  (ELA) 
Pininciriociicniui  luodbecki 
PaiipbieoocUdiiu  cf  nithecui 
PieftrocUdiui  (Mooo.)  cf  cjicintiu 
PaeclrocUdiiu  (t  (U  )  liioniui 


SITE                  1 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

8 

2 

3 

37 

14 

64 

12» 

143 

I 

1 

02 
0.2 

04 
0.4 

3 

1 

0.6 
0.2 

1.3 
0.4 

2 

1 

, 

1 

1 

o.a 

04 

0.8 
0.5 

3 

1 

o.« 

1.3 

1 

1 

2 

2 

1.2 

0.8 

1 

2 

0.4 
02 

0.9 
0.4 

2 

0.4 

0.9 

1 

ao 

21 

4.2 

8.8 

1 

2 

7 

1.8 
0.2 

3.0 
0.4 

1 

3 

1 

1 

0.8 

0.2 
0.2 

1.3 
0.4 
0.4 

49 

17 

31 

33 

9 

139 

27.8 

15.5 

35 

14 

30 

16 

t 

103 

20.6 

11.4 

1 

I 

2 

1 

1 

0.4 
0.2 
0.2 
0.2 
0.2 

0.9 
0.4 
0.4 
0.4 
0.4 

12 

1 

1 

16 

30 

6 

7.4 

3(4 

161 

lt9 

490 

252 

1476 

295.2 

138.7 

3 

t 

9 

13 

2 

■2» 

5.6 

5.2 

1 

5 

5 

11 

2.2 

2.6 

1 

3 

0.8 

1.3 

1 

2 

3 
1 

1 

1 

1 
0.2 
0.2 
0.2 
0.2 

1.4 
0.4 
04 
0.4 
0.4 

2 

1 

1 

0.8 

0.8 

310 

15t 

1«0 

476 

150 

1444 

288.8 

135.8 

160 

33 

50 

136 

135 

S14 

102.8 

57.2 

26 

11 

25 

33 

95 

19 

133 

3 

0.6 

1.3 

21 

9 

6 

8 

3 

47 

94 

69 

1 

3 

4 

1.6 

1.8 

1 

3 

0.8 

1.3 

30 

1 

5 

6 

42 

M 

16.8 

18  1 

SO 
1 

9 

11 

S2 

90 

272 

54.4 
0.2 

40.7 
0.4 

CO 

12 

29 

5S 

2« 

ir? 

37.4 

209 

2 

0.4 

0.9 

2 

2 

1 

1 

1.0 

1 

2 

2 

0.8 

0.2 

1.1 

0.4 

4 

2 

1.2 

18 

25 

2 

7 

2 

4 

40 

8 

97 

1 
1 

2 

06 
0.2 

09 
04 

1 

13 

2.8 

57 

21 

6 

15 

30 

17 

17  8 

88 

SKIDWAY  LAKE   APRIL  20  1988 


TAXCmOMIC  NAME 

OUOOCHAFTA 

Lumbriculiu  variegaOu 
HIRUDINEA 

EipobdclU  puncuta 
ISOPODA 

Aaelliu  fortwii 
AMPHIPODA 

Crangoayx  laucentiaoiu 

HyalclU  azteca 
HYDRACARINA 

Limocaia  imdulaU 
EPHEMERQPTERA 

Caenii  pimtata 

Euiylopfaella  temponlii 

Leptophlebia  intermedia 
ODONATA 

Acihna  umbrosa 

Cordulia  ahiutleffi 

Enallagma  hagcni 

Enallagma  vetpenim 

Epilbeca  cyooiura 

Oomphiu  exilii 

lachnura  veiticalii 

Ixitei  viigilax 

Leucorrtiiiiia  budaooica 

Libellua  julia 

Libellula  inceUa 
HGMIPTERA 

Cenocorixa  n.sp. 

Hetperocorixa  atopodoota 

Heiperocorixa  michiganenais 

Sigara  (Phaeo.)  comprcssoidea 

Sigara  (Venni.)  johnaoni 
MBOALOFTERA 

Chauliodea  ap. 

Sialia  ap. 
TRICHOPTERA 

Agrypnia  veatita 

Nectopaycbc  ap.  1 

Oecctia  ap.  1 

Oxyethira  ap.  1 

Oxyethin  ap.2 

Platycenlropua  ap. 

Polycentropiu  ap.  1 

Polycentropiu  ap.2 

Pycnopayche  ap.  1 
OOLEOPTERA 

Dioeuliu  nigrior 

Hydroponia  (Neoponu)  undulatua 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

3 

9 

1 

4 

1 

18 

3.6 

3.3 

3 

9 

1 

4 

1 

18 

3.6 

3.3 

2 

2 

0.4 

0.9 

2 

2 

0.4 

0.9 

21 

3 

13 

37 

7.4 

9.3 

21 

3 

13 

37 

7.4 

9.3 

42 

24 

14 

39 

86 

205 

41.0 

27.6 

41 
1 

24 

14 

39 

86 

204 

1 

40.8 
0.2 

27.6 
0.4 

1    1       2 

4 

0.8 

0.8 

1    1       2 

4 

0.8 

0.8 

13« 

46 

83 

108 

53 

428 

85.6 

38.4 

7 

8 

4 

1 

20 

4.0 

3.5 

19 

2 

2 

4 

29 

56 

11.2 

12.2 

119 

37 

73 

100 

23 

352 

70.4 

40.6 

10 

26 

20 

26 

1 

83 

16.6 

10.9 

1 

2 

2 

5 

10 

1.0 

2 

10 

12 

2.4 

4.3 

1 

2 

3 

2 

8 

1.6 

1.1 

I 

1 

1 

4 

7 

1.4 

1.5 

3 

'\ 

2 

5 
I 

1.0 
0.2 

1.4 
0.4 

8 

4 
1 

4 

1 

17 

3.4 
0.2 

3.1 
0.4 

1 

4 

5 

1.0 

1.7 

1 

7 

5 

2 

15 

3.0 

2.9 

2 

2 

1 

2 

7 

1.4 

0.9 

1 

3 

3 

7 

1.4 

1.5 

1 

1 

1 
1 

2 

1 
1 

0.4 
0.2 
0.2 

0.5 
0.4 
0.4 

2 

1 

2 
1 

0.4 
0.2 

0.9 
0.4 

1 

5 

8 

8 

5 

27 

5.4 

2.9 

1 

1 

0.2 

0.4 

1 

S 

8 

8 

4 

26 

5.2 

2.9 

19 

17 

23 

15 

13 

87 

17.4 

3.8 

4 
1 

2 

1 

1 

7 
2 

1.4 
0.4 

1.7 
0.5 

2 

2 

0.4 

0.9 

2 

6 

6 

3 

17 

3.4 

2.6 

3 

1 

4 

0.8 

1.3 

4 

4 

2 

9 

20 

4.0 

3.1 

11 

3 

4 

7 

1 

26 

5.2 

3.9 

1 
1 

1 

1 

6 

3 

1.2 
0.6 

1.6 
0.5 

3 

7 

1.4 

1.9 

1 

2 

0.4 

0.5 

2 

5 

1.0 

1.4 

HAMER  LAKE  APRIL  18  1988 


TAXONOMIC  NAME 

NEMATODA 

AnatoDcbus  tp. 

McnnitliiiUe 
OUOOCHAFTA 

Lumbriculus  vtricgitiu 

Tubificidae  «tuira 
AMPHIPODA 

Crugonyx  Umatumu 

HyaJelU  utcca 
HYDRACARINA 

Arrenunu  (t.nr.)  iiuicuUrii 

AxTfaunu  (Megi.)  tpetioUOu 

Paeudoliydiyptuuitei  ortncularii 

Uniooicoli  cnuipci  Uureoliuu 
EPHEMEROPTERA 

EuiylopbelU  temponli< 
Leptophlebu  uuermedu 
Steaoneau  (i.ttr.)  femontum 
ODONATA 
Batiaeachni  jinati 
Chromignoo  cMxlitum 
Cordulu  ihimlcffi 

pnalUgTw  haf  C&j 

Epithcca  cynoam 

Oomptuu  exili> 

Ijcfanun  vertictlii 

Leitei  vigiUx 

LeucofTfainia  frigidi 

Leucortfamu  htidioiuca 

Ubelhila  jnlia 
HEMIFTEKA 

Cenocotixi  n.ip. 

Huperocoru*  atopodoou 

Heiperocorixa  michiganenui 

Heqwroconxa  vulgthi 

NoUnecU  oodulaU 

Sigan  (Piteo.)  douglaaeaaia 

Sigara  (Venni.)  jofaDioDi 
MBOALOFTERA 

Sialis  ^). 
TRICHOPTHRA 

AgrypoU  vcatita 

Bankaiola  »«ft>M 

HydroptiU  ap.l 

Nectopsycbe  ip.I 

Oecetii  ap.l 

Oecetii  •p.2 

Oxyethin  ip.l 

Oxyethin  ip.? 

PUtyceatnipui  ap. 

Polycoitropiu  ip.  1 

Polyceatropiu  ip.2 

Pliloauxnii  cf.  ocellifera 

Triaeaodei  ip? 
OOLBOPTERA 

Dineutus  nigrior 

Dooacia  tp. 

Haliplui  pantlienoui 

Scinet  q>.3 


SrTE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

2 

2 

04 

09 

1 

1 

02 

04 

1 

1 

0.2 

04 

1 

1 

IS 

11 

1 

29 

S8 

6.7 

1 

1 

15 

10 

1 

' 

27 
2 

5.4 

04 

6.7 
OS 

4 

S 

39 

13 

9S 

159 

31.8 

37.9 

3 

6 

9 

5 

1 

24 

4.8 

3.0 

1 

2 

30 

8 

94 

135 

77.0 

39.2 

4 

» 

2 

I 

15 

3.0 

3.2 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

2 

5 

7 

1.4 

2.2 

2 

3 

1 

6 

1.2 

1.3 

129 

29 

34« 

lis 

93 

714 

142.8 

120.9 

1 

4 

5 

38 

48 

9.6 

16.0 

78 

IS 

160 

24 

10 

287 

S7.4 

63.5 

SO 

10 

1S2 

1 

S3 

C3 

378 

1 

75.6 
0.2 

64.9 

0.4 

30 

13 

28 

24 

4 

99 

19.8 

11.0 

1 

1 

0.2 

0.4 

I 

1 

0.2 

0.4 

3 

3 

1 

7 

1.4 

1.5 

19 

3 

5 
1 

2 

1 

30 

1 

6.0 
0.2 

7.4 
0.4 

9 

9 

1.8 

4.0 

4 
1 

4 

8 

1 

1.6 

0.2 

2.2 
0.4 

2 

2 

IS 

19 

3.8 

6.3 

1 

1 

1 

s 

8 

1.6 

1.9 

S 

3 

2 

1 

3 

14 

2.8 

1.5 

7 

2 

3 

12 

2,4 

2.9 

1 
1 

1 
1 

1 

2 
1 
1 
1 

0.4 
0.2 

a2 

0.2 

0.5 
0.4 
0.4 
0.4 

4 
1 

1 
1 

S 

1 

1.0 
0.2 
0.2 

1.7 
0.4 
0.4 

3 

2 

11 

19 

3S 

7.0 

7.9 

3 

2 

11 

19 

3$ 

7.0 

7.9 

10 

11 

27 

ss 

27 

130 

260 

11.2 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

3 

3 

0.6 

1.3 

1 

3 

2 

4 

10 

2.0 

1.6 

1 

2 

3 

0.6 

0.9 

3 

2 

2 

23 

9 

39 

7.8 

9.0 

1 

6 

9 

6 

22 

44 

3.8 

2 

3 

6 

3 

14 

2.8 

2.2 

1 

1 

2 

1 

2 
3 

0.4 
06 

0.9 
0.5 

2 

4 

10 

11 

2 

29 

5.8 

4.4 

2 

1 

2 

1 

0.4 
0.2 

0.9 
0.4 

2        1                         1 

4 

0  8 

08 

1 

1 

02 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

04 

1 

: 

02 

04 

HAMERLAKE  APRIL  18  1988 


TAXONOMIC  NAME 

DIFTERA 
DlFI'HKArCenlopogaoidae 

AthchopogOD  polydictyliu 

BczziB  tp.  1 

BczzU  ip.2/2A 

Bezzii  •p.3 

BezzU  q>.4 

Culicoidei  (O.)  ttellifer 

Colicoidci  tp.  1 

PalpomyU  ip.  1  tibUlit  gr. 
DIFI'HKArCliiraaaaiidie 
Subfam .  -Tuiypodinic 

AbUbeimyu  (t.tti.)  q)p. 

ClinoUnypiu  pinguit 

CoDchipelopii  tp. 

L«nia  cuudeiuii 

NaUraU  baJUmoreiu 

ProcUdiui  (a.Ut.)  tpp. 
Subtun.-OithcKlwliiiiae 

Coiynooeun  q>.  1 

Cricotopui  (t.i.)  01.  feativellus 

Heterothiaocladiua  changi 

HeterotriMocladiua  hirupex 

Limnophyei  ap. 

PanunetriocDcmiu  limdbecki 

Picctrocladiua  (Mono.)  cf.  calcaraUu 
Paectrocladiua  (a.a.)  UtofUus 
Pieudorthocladiua  ip. 
SUckelbcfgina  n.ip. 
Subfam . -ChifXMMmiiue 
Tribe-Oiiraaanuiii 
ChiroDomua  (i.itT.)  ipp. 
Cladopelma  ap. 
Cfyptochirooomua  cooiia 
Ciyptochirooomua  ipp. 
Dicrocendipea  leucoacclii 
Dicrotendipes  Uitomus 
EodocbiroDomiu  nigricans 
Glyptolendipes  tp.  1  gr.'A" 
Olyptolendipct  ap.  gr.  *B' 
LautcrboraieUa  agrayloidea 
Microtcodipci  pcdeUua 
PagaatieUa  Oftanaa 
Parachirooomiu  abortivus 
Polypedilum  (Pcntapcdilum)  sordens 
Polypedilum  (t.lat.)  ap.l 
Polypedilum  (a.Iat.)  ap.2 
Polypedilum  (Tripodura)  limulana 
Pteudochirooomua  tpp. 
StenochiroDomus  hilarit 
Tribcloi  jucundum 
ZavrelieUa  mannorata 
Tribc-Tanytanini 
CladoUnytartua  ap. 
Paratanytanua  ap. 
Tanytaraua/Micropiectra  tpp. 
D0>TERA:Tabnudae 

Chiyaopa  tp. 
DlKlEKAiTipulidae 
Dactylolabii  tp. 
Erioptcra  tp. 
DIPTERA:Miac. 

TliaumaleidaeiThaumalea  tp. 
PELECYTODA 
Piaidium  caieitanum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

111 

147 

112 

409 

236 

1015 

203.0 

125.9 

•21 

41 

10 

33 

49 

154 

30.8 

15.6 

1 

1 

0.2 

0.4 

13 

28 

2 

15 

19 

77 

15.4 

9.4 

6 

12 

5 

17 

18 

58 

11.6 

6.0 

2 

6 

8 

1.6 

2.6 

2 

1 

2 

5 

1.0 

1.0 

2 

2 

0.4 

0.9 

1 

2 

2 
1 

04 
0.2 

0.9 
0.4 

90 

103 

97 

375 

186 

«51 

170.2 

120.9 

35 

36 

43 

117 

70 

301 

60.2 

34.8 

7 

1 

1 

57 

15 

81 

16.2 

23.5 

6 

3 

9 

1.8 

2.7 

10 

2 

13 

4 
1 

29 
1 

5.8 
0.2 

5.5 
0.4 

4 

4 

0.8 

1.8 

12 

33 

25 

60 

47 

177 

35.4 

18.7 

33 

22 

3S 

130 

S8 

281 

56.2 

43.3 

1 

2 
1 

,  1 

2 

1 
2 

0.4 
0.2 
0.4 

0.9 
0.4 
0.5 

1 

7 

1 

25 

33 
1 

6.6 
0.2 

10.7 
0.4 

5 

1 

6 

1.2 

2.2 

12 

15 

9 

94 

25 

155 

31.0 

35.7 

20 

7 

14 

1 
1 

31 

7 

79 

1 
1 

15.8 
0.2 
0.2 

10.1 
0.4 
0.4 

22 

45 

16 

128 

58 

269 

53.8 

44.8 

21 

43 

16 

106 

49 

235 

47.0 

35.8 

1 

1 

2 

0.4 

0.5 

2 

2 

0.4 

0.9 

2 

1 

1 

1 

1 

4 
1 
1 

0.8 
0.2 
0.2 

0.8 
0.4 
0.4 

17 

17 

3.4 

7.6 

2 

1 

2 

1 

1 
1 

1 

5 
3 

1 

1.0 
0.6 

0.2 

1.0 
0.5 
0.4 

2 

1 

15 

23 

4.6 

6.1 

1 

27 

1 

30 

6.0 

11.7 

5 

1 

3 

1 

1 

20 

30 
1 
1 

6.0 
0.2 
0.2 

8.0 
0.4 
0.4 

1 

1 

56 

61 

2 

12.2 
0.4 

24.5 
0.5 

3 

1 

1 

6 

1.2 

1.1 

4 

3 

7 

1.4 

1.9 

5 

6 

1.2 

2.2 

3 

4 

2 

10 

2.0 

1.6 

1 

9 

12 

22 

4.4 

5.7 

1 

2 

22 

34 

6.8 

9.2 

1 

7 
1 

1.4 
0.2 

3.1 
0.4 

1 

1 

22 

2 

26 

5.2 

9.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

3 

4 

1 

8 

1.6 

1.8 

4 

1 

5. 

1.0 

1.7 

3 

3 

0.6 

1.3 

1 

I 

0.2 

.0.4 

' 

1 

0.2 

0.4 

4 

12 

30 

33 

6 

85 

17.0 

13.6 

4 

12 

30 

33 

6 

85 

17.0 

13.6  1 

HARP  LAKE  APRIL  25  1988 


TAXONOMIC  NAME 

NEMATODA 

Aiutoncbuj  ip. 

HydftmenDit  ip. 

McnDitludic 
OLWOCHAETA 

Ancoojii  lomoodi 

Eochytraeidae 

Ltmnodriliu  honinciiteri 

Limnodriliu  udckcmianus 

Lumbhculus  varicgatiu 

Lumbriculidae 

Ttibificidae  «hain 
HDtUDINEA 

Helobdella  iUgnalii 
AMPHIPODA 

Crangaayx  laureniianiu 

Hyalella  aztcca 
HYDRACARINA 

Arrenunu  (t.ni.)  amcricanus 

Hydrodroma  americaniu 

Hygrobatei  oeocalliger 

Uaioajcola  craisipei  Uurcntiana 
EPHEMEROPTERA 

Caenii  diminuu 

Eurylophella  temporalit 

Leptophlcbia  intenncdia 

Siphloplectoa  baule 

StCQicroo  iDtcrpuncUtum 
ODONATA 

Basiacachna  Janata 

EnalLagma  euulana 

Eoalligma  hageni 

Epilheca  cynouin 
Oompfaua  exilia 
lachnuri  vcrticalis 
PLBCOPTERA 

Nemoura  thtpinou 
HEMIPTERA 
Hciperocorixa  keanicotti 
Hetperocoriu  lobata 
Hcaperocoriu  michiganeiuif 
MBOALOPTERA 

Sialii  ip. 
TRICHOPTERA 
Agarodea  cf.  diitinctua 
Hydroptila  ap.  1 
Lcpidoitoma  ap. 
Molaona  ulmerina-uniopUU 
MyiUcidei  lepulchralia 
Ncctopiycbe  ap.  1 
Oecetia  cioenaccna 
Oecelia  ap.  1 
Oecetia  ap.2 
Oecetia  •p.4  (7ovan) 


SJTE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

2        1                           1 

0.8 

0.8 

1 

1 

1 

' 

0.4 
0.2 
0.2 

0.5 
04 

04 

32 

16 

4 

8 

21 

16.2 

11.1 

1 

0.2 

0.4 

16 

3 

4 

13 

7.2 

6.9 

3 

9 

2 

2.8 

3.7 

2 

0.4 

0.9 

2 

, 

3 

2 

6 

2.6 
0.2 

2.2 
0.4 

11 

1 

2 

2.8 

4.7 

1                2 

0.6 

0.9 

1                 2 

0.6 

0.9 

140 

47 

88 

30 

55 

360 

72 

43.5 

1 

7 

1.6 

3.0 

140 

46 

88 

293 

55 

622 

124.4 

101.2 

11 

1 

2 

10 

24 

4.8 

5.3 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

10 

1 

10 

21 

4.2 

5.3 

»4 

30 

18 

48 

52 

242 

48.4 

29.0 

5 

2 

12 

19 

3.8 

5.0 

25 

6 

16 

16 

19 

82 

16.4 

69 

62 

24 

2 

30 

18 

136 

27.2 

22.1 

1 
1 

2 
1 

0.6 
0.4 

0.9 
0.5 

37 

9 

5 

30 

6 

87 

17.4 

15.0 

2 

0.4 

0.9 

2 

1 

0.6 

0.9 

8 

2 

2 

14 

4 

30 

6 

5.1 

2 

1 

0.6 

0.9 

18 

7 

3 

IS 

1 

44 

8.8 

7.4 

5 

1 

2.2 

1                  I        2 

0.8 

0.8 

1                  1        2 

0.8 

0.8 

1         1                          4 

1.2 

1.6 

1 

1 

4 

OS 
0.2 
0.2 

1.8 
0.4 
0.4 

1 

0.2 

04 

1 

0.2 

0.4 

4 

8 

3 

9 

5 

29 

5.8 

2.6 

2 

1 

3 

1.2 

1.3 

2 

; 

0.4 
0.2 
0.2 

0.9 
0.4 
0.4 

1 

I 

4 

1 

1.2 
0.2 
0.2 
0.2 

1.6 
0.4 
0.4 
04 

2 

1 

1 

08 

0.8 

2 

0.4 

0.9 
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TAXONOMIC  NAME 

TRICHOPTERA  coold 

Platycentrapui  sp. 

Polycentropui  sp.  1 

Ptiloitomit  cf.  ocellirera 

Triienodci  tp.l 
LEPIDOPTERA 

Crmmbiu  tp. 
COLEOPTERA 

Dubiriphii  mininu'viutu 

Ectoprii  Dcrvou 

Macrooycbui  ip. 

Stenelmis  creniu 
DlKl'HKA 
DlKIEKAiCentopogoaidae 

Bezzia  ip.l 

Bezzia  •p.2/2A 

Bezzia  01.4 

Bezzia  ip.S 

Bezzia  ip.S 

Culicoidea  (O.)  itellifer 

Daayhcica  ip.l  (pale  bead) 

Dasybelea  Mp.2  (dark  bead) 

Mooobelea  ip. 

Probezzia  ip.  1 

Probezzia  tp.2 

Probezzia  ip.S 
DIFTERAiCliinnamidae 
Subfun.-Podooamiiiac 

ParochJua  kiefTeri 
Subfam.-Tuiypodiiiac 

Ablabeamyia  (i.itr.)  ipp. 

Clinotaoypiu  pingiiis 

Coocbapelopia  ap. 

Labntodinia  piloaclla 

Lania  canadeoiis 

Procladiiu  (a.lat.)  app. 

Thienemaonimyia  prob.  norena 

Triatopelopia  ogcmawi 
Subfam.-Prodiameainac 

Mooodiameaa  nr.  batbyphila 
Subfam.-OitbocUdiiiiae 

Bryophaenocladius  ap. 

Coiynooeura  nr.  icutcIlaU 

Cricotopus  (s.itr.)  nr.  feativelliu 

Doithrix  •p.2 

Heterotriaaocladius  cbangi 

Heterolriiaocladiua  biiupex 

Hydrobaenus  fiuistylus 

Limnopbyes  ap. 

Nanocladiiu  (a.atr.)  ap. 

Pankiefferiella  n.ap.l  (ELA) 

Panmetriocoemua  limdbecki 

Paraphaenocladiua  cf.  oatbecua 

Paectrocladiua  (a.iU.)  litofilua 

PacctrocUdiiu  (a.atr.)  aimulana 

Pscudotmioia  prob.  forcipata 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

7 

2 

4 

11 

1 

25 

5 

4.1 

4 

1 

2 

3 

4 
1 

1 

14 

1 
1 

2.8 
0.2 
0.2 

1.3 
0.4 
0.4 

2 

1 

6 

9 

1.8 

2.5 

SIO 

126 

105 

162 

136 

1039 

207.8 

170.2 

20 

23 

13 

24 

29 

109 

21.8 

5.9 

2 

2 

0.4 

0.9 

1 

2 

3 

0.6 

0.9 

6 

2 

8 

1.6 

2.6 

1 

1 

2 

2 
2 

0.4 
0.4 

0.9 
0.5 

4 

4 

0.8 

1.8 

1 

1 

5 
1 

3 

1 

8 

2 
2 

1.6 
0.4 
0.4 

2.3 
0.5 
0.5 

12 

12 

11 

15 

18 

68 

13.6 

2.9 

5 

1 

1 

1 

6 

2 

1.2 
0.4 

2.2 
0.5 

490 

101 

92 

135 

99 

917 

183.4 

172.2 

4 

4 

0.8 

1.8 

4 

4 

0.8 

1.8 

209 

47 

68 

97 

40 

461 

92.2 

69.0 

1 

1 

0.2 

0.4 

6 

6 

,1.2 

2.7 

12 

1 

1 

1 

9 

2 

25 

1 

5 
0.2 

5.1 
0.4 

146 

17 

48 

59 

33 

303 

60.6 

50.3 

42 

29 

17 

28 

4 

120 

24 

14.3 

1 

2 

, 

1 

3 

2 

0.6 
0.4 

0.9 
0.5 

3 

3 

0.6 

1.3 

3 

3 

0.6 

1.3 

109 

20 

11 

12 

32 

184 

36.8 

41.2 

1 

1 

0.2 

0.4 

1 
1 

1 

1 

2 
1 
1 

0.4 
0.2 
0.2 

0.5 
0.4 
0.4 

11 

2 

13 

2.6 

4.8 

3 

1 
I 

2 

6 

1 

1.2 
0.2 

1.3 
0.4 

2 

1 

2 

1 

0.4 
0.2 

0.9 
0.4 

4 

1 

2 

7 

1.4 

1.7 

2 

1 

2 

1 

0.4 
0.2 

0.9 

0.4 

57 

11 

8 

8 

14 

98 

19.6 

21.1 

1 

5 

1 

6 

1 

1.2 
0.2 

2.2 
0.4 
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TAXONOMIC  NAME 
Sunfun.  OfthocUdiiiiM  eoot'd 

PKudoimittit  ip.  1 

Rbeocricoptui  tp. 

Tvcteoii  ip.  b«vtrica  gr. 

Xyloloptu  pir 

ZiluUchia  obicptj 

Subf uu .  -  Chi  fxxiomiiiA  e 

Tribc-Ourcoomini 

Chirooomui  (•  ftr.)  «pp. 

Cryptochirooocntu  coaus 

Demicryptochirooomuj  cuneabu 

Dicroteodipci  IcucoKclit 

Dicroteodipei  modcOui 

Dicnxcodipo  tnuxniu 

Eodochirooomui  aighcuu 

OlypUNfodipet  ip.  1  gr.'A' 

Microteodipei  pe<lelliu 

NiloUuunu  bibiyi 

Ptgaiticlla  OiUnia 

Panichjroaomus  aboitivua 

Polypedilum  (PenUpcdilum)  aordeni 

Polypedilum  (Penupulilum)  liitum 

Polype4ilum  (i.itr.)  acalaeman 

Polypedilum  (Tripodura)  (imuliiu 

Paeudochirooomua  app. 

Suaochiroooaiua  hilarii 

SticIochiroDomiu  •p<p.) 

Tribcloi  jiKUndum 
Tribe-TuyUniiii 

CUdoUoyUmu  tp. 

Parapaectra  tp. 

Parataoytaraua  tp. 
'  Stempellina  >p. 

TaDyUmu  ap.  curticoraia  gr. 

Tanytaraua/Micropacctn  app. 
DIFTERAiTipulidie 

Heutoma  ap. 

Erioplen  tp 

Onnoaia  ap. 

Tipulidae  gen.  1 

Oooomyia  ap. 
DIPTERAiMiac. 

ChaoboridaerChaoborua  (Sayomyia)  puDctipeania 

Enipididae:Hcaierodroaiia  ap. 
GASTROPODA 

Anmicola  limoaa 

Ferriaaia  fragilia 

Heliaoma  (i.au.)  aocqn 

Mcoetua  (Micro)  dilatatua 
FELECYPODA 

Muaculium  accurii 

Piaidium  caaerunum 

Piaidium  remigioeum 

Piaidium  nilidum 

Piaidium  variabile 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

2 

04 

09 

1 

2 

0.6 

0.9 

1 

3 

0.6 
0.2 

1.3 
04 

30 

1 

1 

32 

64 

132 

172 

34 

13 

26 

20 

265 

S3 

67.0 

I5S 

33 

7 

20 

14 

232 

464 

63  1 

1 

0.2 

04 

2 

1 

3 

1 

2 

1.6 
0.2 

1.1 
0.4 

2 

0.4 

0.9 

« 

1.6 

3.6 

IS 

3 

1 

I 
1 

23 

4.6 
0.2 

7.6 
0.4 

4 

I 

1 

1.7 

2 

0.4 

0.9 

2 

1 

0.6 

0.9 

30 
1 

1 
1 

1 

3 

3 

37 

7.4 
0.2 
0.2 
0.2 

12.7 
0.4 
0.4 
0.4 

2 

0.4 

0.9 

7 

1 

1 

1.8 

2.9 

76 

4 

2 

1 

4 

87 

17.4 

32.8 

2 

1 

2 

1 

1.0 

3 

1 

4 

1.6 

1.8 

3 

16 

8 

27 

S.4 

6.8 

14 

1 

6 

6 

6 

33 

6.6 

4.7 

2 

1 

3 

2 

1 

1 

1.6 
0.4 

1.1 
OS 

2 

1 

0.6 

0.9 

2 

0.4 

0.9 

2 

3 

1 

1.4 

8 

1 

4 

13 

2.6 

3.4 

1 

2 

8 

11 

2.2 

3.3 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

1 

3 

1 

1.2 

3 

0.6 

1.3 

1                 1            1 

0.4 

0.5 

1 

0.2 

0.4 

1 

02 

04 

12 

IS 

2 

4 

1 

34 

6.8 

6.3 

10 

1 

1 

15 

2 

3 
1 

1 

31 

6.2 
0.2 
0.2 
0.2 

6.1 
0.4 
0.4 
0.4 

19 

15 

7 

14 

13 

68 

13.6 

4.3 

3 

0.8 

1.3 

6 

4 

14 

10 

40 

8 

0.2 

40 
0.4 

10 

3 

3 

20 

4 

3.7 

06 

1.3 
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TAXONOMIC  NAME 

NEMATODA 

Mermitbidae 
OUOOCHAETA 

Enchytraeidae 

Linmodriliu  udekemUniu 

Lumbricului  viriegaUu 

Tubificidae  *b»in 
HDtUDINEA 

Erpobdella  punctata 

Haemopii  mannorata 

Helobdella  ttagnalii 

Nepheloptii  obicura 
AMPHIPODA 

Ciaogooyx  laurentianiu 

Hyalclla  izteca 
COLLEMBOLA 

laotomunu  (Hydroiatoma)  ichacfferi 
EPHEMEROPTERA 

Euiylophella  temporalia 

Leptophlcbia  intermedia 
ODCmATA 

Aeichna  eremita 

CoFdulegaiter  tp. 

Enallagma  boreale 

Oomphiu  exilis 

Leucontiinia  hudioaica 

Libcllula  julia 
HEMIFTERA 

CcDocorixa  n.sp. 

Notooccta  insulata 
MBOALOPTERA 

Sialii  tp. 
TRICHOPTERA 

Baniuiola  amithi 

Limnepfailidae 

Molanna  ulmerina-imiopfaila 

Myitacidei  Kpulchralis 

Nectop>ycbe  ip.  1 

Nyctiophylax  affinit 

Oecetii  ip.l 

Oecetis  tp.? 

Oxycthira  ip.  1 

Platycentropui  ip. 

Polycentropiu  ip.  1 

Polyceatropua  ip.2 

PycDopiyche  •p(p) 

Triaenodct  »p.  1 
LEPIDOPTERA 

Oeometridae  (Terrestrial) 
CX)LEOPTERA 

OyriniM  pectoralit 

Gyriniu  ventralis? 

Hydroponu  (Neoporui)  undulaQu 
DIPTERA 
DIPTERA:Cefabipaeaoidae 

Bczzia  >p.  1 

Bczzia  •P.2/2A 

Bczzia  ap.B 

Bczzia  ip.4 

Bezzia  •p.6 

Probczzia  >p.  1 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

2 

2 

0.4 

0.9 

2 

2 

0.4 

0.9 

24 

5 

12 

7 

10 

58 

11.6 

7.4 

1 

1 

1 

0.0 

1 

1 

0.2 

0.4 

21 

5 

11 

6 

9 

52 

10.4 

6.4 

3 

1 

4 

OS 

1.3 

3 

1 

1 

4 

9 

1.8 

1.6 

3 

1 

1 

1 

1 
1 
1 

4 
1 
2 
2 

0.8 

1 

0.4 

0.4 

1.3 
0.0 
0.5 
0.5 

S4 

66 

36 

12 

139 

307 

61.4 

47.9 

53 

19 

15 

12 

35 

134 

26.8 

17.1 

1 

47 

21 

104 

173 

34.6 

43.2 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

67 

56 

117 

129 

ISO 

549 

109.8 

50.2 

20 

30 

22 

31 

48 

151 

30.2 

U.l 

47 

26 

95 

9S 

132 

398 

79.6 

42.6 

4 

7 

11 

7 

33 

6.6 

2.9 

1 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

2 

1 

4 
2 

9 
3 

1.8 
0.6 

1.3 
0.9 

2 

5 

1 

8 

1.6 

2.1 

3 

2 

5 

11 

2.2 

1.9 

1 

1 

6 

2 

15 

3 

23 

1 

0.2 

0.4 

I 

1 

6 

2 

14 

2.8 

2.2 

1 

0.2 

0.4 

1 

0.2 

0.4 

40 

10 

IS 

18 

11 

97 

19.4 

12.1 

1 

5 

9 

1.8 

2.2 

1 

2 
1 

3 
1 
2 

0.6 
0.2 
0.4 

0.9 
0.4 
0.5 

1 

2 

1 

9 

2 

1.8 
0.4 

3.0 
0.5 

15 

2 

1 

1 

1 
I 

19 
10 
2 

3.8 

2 

0.4 

6.3 
3.9 
0.5 

3 

2 

8 

1 

17 

3.4 

2.7 

2 

2 

0.4 

0.9 

10 

1 

5 

16 

3.2 

4.3 

1 

1 

1 

2 

4 
1 

OS 
0.2 

0.8 
0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

9 

8 

1 

1 

19 

3.8 

4.3 

7 

1 

4 

1 

12 

1 

2.4 
0.2 

3.0 
0.4 

I 

4 

1 

6 

1.2 

1.6 

614 

627 

340 

246 

138 

1965 

393 

219.7 

14 

26 

19 

IS 

12 

86 

17.2 

5.5 

3 

IS 

11 

5 

3 

40 

8 

6.5 

5 

3 

2 

9 

9 

28 

5.6 

3.3 

5 

5 

1 

11 

2.2 

2.6 

4 

4 

0.8 

1.8 

2 

1 

2 

1 

0.4 
0.2 

0.9 
0.4 
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TAXONOMIC  NAME 

D  DTERA :  Cluronoiiiidac 
Sab&m. -Taoypodiiuc 

AbUbeimyia  (i.ttr.)  tpp. 

ClinoUnypui  pinguii 

CoDchapclopu  tp. 

Lanii  caoidauit 

ProcUdiiu  (iUt.)  (pp. 

Zavrelimyi*  ^>. 
SoMnn . -Ofthoc  bMliinK 

CoiyDooeura  nr.  uutelUU 

Corynooeun  ap.l 

Cricotopus  (Uo.)  intenecUu 

Ciicotopui  G*o.)  ip.  Uricomilii  gr 

HeteroUnyUmu  nudaliu 

HeterothuocUdiiu  hiiUpcx 

Limoopfayci  ip. 

Parimetriococmui  lundbeclu 

PtectrocUdiiu  (Moo.)  tp. 

PiectrocUdiiu  (Mono.)  cf.  calcaraOu 

Piectrocladiui  (••tr.)  litofiliu 

ZaIuUchia  obacpu 
Sub6dn . -OurODamiiiac 
Tnttc-Chinnaaiini 

Chiroaomui  (•.  itT.)  ipp. 

CiyptochirODOmiu  cooiu 

DicroCeodipei  leucoicelia 

DicroC^odipci  modcitua 

DicroteiKlipet  tritomua 

Endochirooomua  nigricaiu 

LautcrbomJelU  agiayloidet 

MicrotoDdipei  pe<lellus 

Pagaitiella  oaunia 

Panteodipet  albinuuiiu 

Phamopiectn  ip. 

Polypedilum  (t.l.)  ip.3 

Polypedilum  (Tripodura)  timulana 

PieudochiroDoaiua  ipp. 

StcDochirooomui  hiUrit 

Sticlochirooomtu  ip(p). 

Tribcloi  jucimdum 

ZavrclielU  mannoraU 
Ttibe-Tanytaniiii 
'    CladoUoyUniu  tpp. 

Parataoytamu  ipp. 

StempelliiKlla  <p. 

Tanyumu  tp.  curticomit  gr. 

Taoytartiu  ip.  'Pc-bnuh' 

Taoytamu/Micropicctn  ipp. 
DIFTERA :  TabaoidK 

Qaytopt  ip 
DIFTERAiMiac. 

Chaot>oridac:Chaobonu  (Sayomyia)  punclipcnnii 

Pboridac 
PELECYPODA 

Pitidium  caicrtaoum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

599 

601 

321 

230 

117 

1868 

373  6 

218.9 

82 

157 

43 

77 

13 

372 

74.4 

54.0 

16 

53 

8 

3 
1 

2 

82 
1 

16.4 
0.2 

21.2 
0.4 

26 

15 
1 

21 

2 

1 

65 

2 

13 
0.4 

11.2 
0.5 

39 

U 

13 
1 

71 

9 

1 

220 
2 

44 

04 

349 
0.5 

24 

23 

33 

33 

25 

138 

27.6 

5.0 

3 

3 

1 

2 

9 

1.8 

1.3 

2 

1 

5 
1 

1 

1 

7 
1 
1 
2 

1.4 
0.2 
0.2 
0.4 

2.2 
0.4 
0.4 
0.5 

9 

1 

2 

12 

2.4 

3.8 

2 

2 

0.4 

0.9 

4 

4 

0.8 

1.8 

2 

2 

0.4 

0.9 

5 

24 

1 

30 

6 

10.3 

3 

8 

10 

6 

13 

40 

8 

3.8 

6 

12 

3 

7 

28 

5.6 

4.5 

493 

421 

245 

120 

79 

1358 

271.6 

181.7 

161 

248 

117 

78 

38 

642 

128.4 

80.9 

48 

35 

1 

3 

87 

17.4 

22.5 

5 

2 

2 

1 

2 

12 

2.4 

1.5 

2 

2 

5 

6 

15 

3 

24 

5 

1 

6 

1.2 

2.2 

36 

70 

29 

18 

5 

158 

31.6 

24.5 

3 

2 

3 

8 

1.6 

1.5 

11 

2 

13 

2.6 

4.8 

67 

5 

19 

3 

4 

»8 

19.6 

27.3 

22 

3 

7 

32 

6.4 

9.2 

1 

2 

2 

1 

04 
0.2 

0.9 
0.4 

1 

2 

1 

1 

5 

1 

0.7 

30 

2 

6 

38 

7.6 

12.8 

2 

5 

3 

4 

3 

17 

3.4 

1.1 

2 

' 

1 

3 

I 

0.6 
0.2 

0.9 
0.4 

40 

45 

5 

12 

29 

15 

141 

5 

28.2 

1 

14.7 
2.2 

332 

173 

128 

42 

41 

716 

143.2 

1198 

20 

65 

18 

1 

1 

105 

21 

26.2 

6 

17 

2 

3 

4 

32 

6.4 

6.1 

5 

3 

8 

1.6 

2.3 

2 

2 

0.4 

0.9 

5 

6 

1 

12 

2.4 

2.9 

294 

91 

99 

37 

36 

557 

111.4 

106.2 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1                                         9 

10 

2 

3.9 

9 

9 

1 

1.8 
0.2 

4.0 

a4 

46 

13 

1 

9 

11 

K 

16 

174 

46 

13 

1 

9 

il 

80 

16 

174 
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TAXONOMIC  NAME 

OUOOCHAETA 

EnchytneitUe 

Limnodnliu  cUptredUniu 

Limnodnliu  hofbieifteri 

Lumbriculiu  variegatiu 

Tubificidae  ^luiin 
HIRUDINEA 

OloiobdelU  eloogaU 

Helobdella  lUgiulii 
AMPHIPODA 

Crsngooyx  gracilii 

Cnngooyx  Uurentitniu 

HyalelU  aztcca 
COLLEMBOLA 

Meliioloma  tp. 
EPHEMEROPTERA 

Eurylophella  temporalis 

Leptophlebia  intennedia 

Stenacroo  iotcrpuoclatum 
OIXM4ATA 

Aeahna  umbrou 

Batiaeschiu  janata 

Enallagma  hageni 

Oompbua  cxilit 

lachnura  veiticali* 

Libcllula  julia 

Somatochlota  wiUiamtoni 
PLBCX)PTERA 

Nemoura  triipinbu 
HEMIKI'UKA 

Cenocorixa  n.ap. 

Heapcrocorixa  atopodoou  - 

Hesperocorixa  kemucottj 

Sigara  (Arcto.)  dccontella 
MBOALOPTERA 

Sialii  ip. 
TRICHOPTERA' 

Hydroptila  >p.l 

Lepidoitoma  tp. 

Lypc  diveru 

Nyctiophylax  aftinii 

Occetit  ip.l 

Oecetii  ip.2 

Oxyethin  ip.  1 

Oxyethifa  ip.2 

Polycentropus  sp.  1 

Polycenlropua  •p.2 

Pycoopsyche  ip.  1 

Pycnopaychc  •p.2 


SITE 

TOTAL 

MEAN 

STD 

12        3       4        5 

19       «       2      19       9 

57 

11.4 

7.4 

2 

1 
1 
16        7        2      18        9 
1 

2 
52 

0.4 
0.2 
0.2 
10.4 
0.2 

0.9 
0.4 
0.4 
6.6 
0.4 

2                 1 

0.6 

0.9 

2 

1 

0.4 
0.2 

0.9 
0.4 

31      11        1      52       4 

99 

19.S 

21.5 

24        9        1       19       4 
1 
6        2               33 

57 
41 

11.4 
0.2 
8.2 

9.8 
0.4 
14.1 

0.2 

0.4 

0.2 

0.4 

31-    14      10     31        3 

89 

17.8 

12.7 

2        2        3        2        2 
29      11        4      29        1 
1        3 

11 
74 

2.2 
14.8 
0.8 

0.4 
13.5 
1.3 

6       3        2       8       2 

21 

4.2 

2.7 

1         1 

1         1 

2  ' 

3  7        1 
1        1 

1 

11 

0.4 
0.2 
0.4 
0.4 
2.2 
0.4 
0.2 

0.5 
0.4 
0.5 
0.9 
2.9 
0.5 
0.4 

9 

1.8 

4.0 

9 

1.8 

4.0 

3        1 

0.8 

1.3 

1 

1 
1 
1 

0.2 
0.2 
0.2 
0.2 

0.4 
0.4 
0.4 
0.4 

4        I 

1 

1.7 

4         1 

1 

1.7 

7      n        5       3       3 

29 

5.8 

3.3 

1 
1 

1 
1 
2       2                2 
4        1 

1                1 
1 

1 

1  3 
2 

2  2 

0.2 
0.2 
0.2 
0.2 
1.2 
1 
0.4 
0.2 
0.2 
0.8 
0.4 
0.8 

0.4 
0.4 
0.4 
0.4 
1.1 
1.7 
0.5 
0.4 
0.4 
1.3 
0.9 
1.1 

PLASTIC  LAKE   APRIL  26  198g 


TAXONOMIC  NAME 

LEPIDOPTERA 

Eopini^gyractii  ip. 

Oeomethdjc  (Terrertri*!) 
OOLEOPTERA 
Agabtu  ip. 

DubiraptuA  minioui-viuttj 
Hydrocbiu  ip. 

Sciftci  >p.l 
DIPTERA 
DlKl  HKA:Ceralopogaoi<lK 

Bezzi*  tp.  1 

Bezzii  ■P.2/2A 

Bezzu  tp.3 

Bezzii  q>.4 

Bezzia  ip.5 

Bezzii  •p.6 

Culicoidet  (O.)  neUifer 

Porcipomyii  ip. 

Diiybelei  ip.  1  (pile  held) 

Diiyhelei  q).2  (dirt  beid) 

Monobelei  ip.l 

Monohelei  ■p.2 

Uohelei  ip. 

Pilpomyii  tp.  1  tibiilit  gr. 

Probezzii  ip.l 

Probezzii  •p.2 

Probezzii  ip.B 
DIFTEIiA :  duTonamidic 
Subtun .  -  Podaaominie 

Pirochliu  kiefTcri 
Snbfam .  -Tmypodiiiie 

Ablibemiyii  (i.itr.)  tpp. 

CliDotinypui  (••tr.)  pinguit 

Coochipelopii  ip. 

Lireii  cinidcniii 

Linii  iodinincti 

Nitinii  bilUmoreui 

ProcUdiiu  (i.lit.)  ipp. 
'   Zivrclimyii  ip. 
Sobfim.-Orlboclidiinic 

AchcMopiu  Mf> 

Ccrynoocun  licusthi 

Cricotopui  (t.ttt.)  nr.  ilbiforccpi 

Doithhx  ip.l 

HeterotriMocUdius  chingi 

HeterothwocUdiiu  himpex 

Limoopbyei  ip. 

PirametriocDemui  lundbecki 

PinpbieaocUdius  cf.  nitbectu 

Piectroclidiiu  (Mooo.)  cf.  cilciriQu 

Ptectiaclidiiu  (•.•tr.)  litorUiu 

Piectroclidiui  (iitr.)  •imuluu 

Pieudotmittii  prob   forcipiu 


SITE 

TOTAL 

MEAN 

STD 

12        3        4        5 

6        1         1 

8 

1.6 

2.5 

1 
6        1 

1 
7 

02 
14 

0.4 
2.6 

2        1        3 

6 

1.2 

1.3 

2 

1 

1        1 

1 

2 
1 

2 
1 

0.4 
0.2 
0.4 
0.2 

0.9 
0.4 
0.5 
0.4 

221     111      n    136    107 

662 

132.4 

52.5 

24       9       4      17     23 

77 

15,4 

8.7 

6        6                 S3 
10 
4                 1                 5 

I 
3                          4 
1 
1         1        6 

2 

1 
I                                    3 
1                 2        1 
1         1 

3 
1 

1 

1 

20 
10 
10 
1 
7 
1 
8 

2 
1 

4 
4 
2 
3 
1 
1 

4 
2 
2 
0.2 
1.4 
0.2 
1.6 
0.2 
0.4 
0.2 
0.8 
0.8 
0.4 
0.6 
0.2 
0.2 
0.2 

2.5 
4.5 
2.3 
0.4 
1.9 
0.4 
2.5 
0.4 
09 
0.4 
1.3 
0.8 
0.5 
1.3 
0.4 
0.4 
0.4 

192     99      83    114     65 

553 

110.6 

49.0 

2 

2 

0.4 

0.9 

2 

2 

0.4 

0.9 

34      26      19      34        6 

119 

23.8 

11.8 

8        2        4      10 

2  2                 2 

7      14        3      12        2 

3  3 

5 

2 
-.4        7        9        3 

1                 2        2 

24 
6 

38 
6 
5 
2 

33 
5 

4.8 
1.2 
7.6 

1.2 

0.4 
6.6 

1 

4.1 
1.1 
5.3 
1.6 
2.2 
0.9 
5.4 
1.0 

104      16      28     49     50 

247 

49.4 

33.7 

1 

1  2                 6 

I 

2        2        14 
64 

2  5        3 
4                 1                 2 

1 
2 
IS        9      21       10      11 
2        12        7        2 
11                         17      16 

I 
9 
1 

9 
64 
10 

7 

2 
66 
14 

44 

0.2 
1.8 
0.2 
0.2 
1.8 

12.8 
2 
1.4 
0.2 
0.4 

13.2 
2.8 
8  8 

04 
2.5 
0.4 
0.4 
1.5 
28.6 
2.1 
1.7 
0.4 
0.9 
4.9 
2.4 
8.3 

PLASTIC  LAKE  APRIL  26  1988 


TAXONOMIC  NAME 
Sob&m.-OitbocUdiiiue  cont'd 

Smittu  q>. 

SUckelbcigini  n.q). 

ThicnenuimielU  sp,  A 

Tvetcnia  ip.  bivarica  gr. 

ZaluUchia  obaepu 
SoMnii.-Cliiroooaiinte 
Tribe-Ourooomiiii 

Chirooomtu  (Campto.)  7tentaiu 

CUdopelma  tp. 

Cfyptpchirooomiu  coaiu 

Dicrotcodipet  leucoacelit 

Dicrotendipei  tritomiu 

Endochirooomiu  nigricani 

Lauterbomiella  agrayloidea 

MicnMeodipct  pedclliu 

Faritcodipet  cf.  nuditquama 

Polypedilum  (t.lat.)  *p.3 

Polypedilum  (Tripodura)  iimulaiu 

PaeudochifODomua  aiticaudiu 

Paeudochironomiu  ipp. 

Stenochirooomiu  hilaris 

Tribcloa  jucundum 

ZavrcIieUa  mannoraU 
Tribc-Taiqrtaniiii  • 

Cladounytamu  ap. 

Parauoytaraua  ap. 

StempeUineUa  ap. 

Tanyumu/Micropaectra  app. 
DlPTHKAiTipulidae 

Eiioptera  ap. 

CJooomyia  ap. 

Tipulidae  gen.  iodct.  ap.  1 
DIFTERA:Miac. 

Cecidomyiidae 

Dolichopodidae 

Enipididae:Hemerodrointa  ap. 

Platypczidae:Piatypcza  ap.  1 
DWtUMA-iaiU.  /teircatiul  fonna 
GASTROPODA 

AmnicoU  limoaa 
PELECYPODA 

Piaidium  caKrtanum 

Piaidium  ferTugineum 

Piaidium  lilljeborgi 

Piaidium  nitidium 

Piaidium  variabile 


STTE 

TOTAL 

MEAN 

STD 

1        2        3        4        S 

1 

1              2 

3 

9 
2 

1 
3 
3 
9 
2 

0.2 
0.6 
0.6 
1.8 
0.4 

0.4 
0.9 
1.3 
4.0 
0.9 

54      57     36      31        7 

183 

37 

20.2 

26     4«     26     20       4 

124 

24.8 

15.8 

3  1                 2 

1         1 

1  1                 3 

1 

2  2 

4  3        2: 

2 
2 

1 
1                           1 
7      18        2        2        1 

1 

3  1                  1 

3        2                 11 
22      21        2 
1 

6 

2 

10 

30 
45 

1.2 
0.4 

1 
0.2 
0.8 

2 
0.4 
0.4 
0.2 
0.4 

6 
0.2 

1 
1.4 

9 
0.2 

1.3 
0.5 
1.2 
0.4 
1.1 
1.6 
0.9 
0.9 
0.4 
0.5 
7.1 
0.4 
1.2 
1.1 
11.4 
0.4 

28       9     10      11        3 

61 

12.2 

9.4 

11                          3 
2       2 
IS 
17        8        3        6        3 

14 

37 

2.8 
0.8 
1.2 

7;4 

4.8 
1.1 
2.2 
5.8 

5                                   9 

14 

2.8 

4.1 

3 
2 

9 

0.6 
0.4 
1.8 

1.3 
0.9 
4.0 

3                 5      10 

18 

3.6 

4.2 

4        4 
1        5. 
3 

1 

1.6 
1.2 
0.6 
0.2 

2.2 
2.2 
1.3 
0.4 

1                         3 

0.8 

1.3 

I 

0.2 

0.4 

1 

0.2 

0.4 

13      n       6     36       3 

69 

13.8 

13.0 

7        5        4      12        3 
1 
1 

4        4        2      22 

2        2 

31 

32 

4 

6.2 
0.2 
0.2 
6.4 
0.8 

3.6 
0.4 
0.4 
8.9 
1.1 

SKIDWAY  LAKE   APRIL  20  1988 


TAXONOMIC  NAME 

DDTERA 

DIFTERA :  Cenlopogooidae 

Bez2ii  sp. 1 

Bezzii  tp.ZOA 

Bezzii  q>.3 

Bezzii  ■p.4 

Bczzu  ip.S 

Probczzii  ■p.4 
DlKIUKArCluroooiiudae 
Sobbm .  -Tinypodiiue 

AbUbeasyii  (••tr.)  ipp. 

CoochipelopU  tp. 

OxiUipclopia  guttipeonii 

Ltriii  iodiMincU 

NaUreu  btlUmoreiu 

ProcUdiut  (t.Ut)  ipp. 
SubCun . -Oitboc  Udiiiiic 

Corynooeun  lotuU 

HetcnXhuocLidiiu  cbangi 

PamnethociKmiu  lundbecki 

PiectrocUdiiu  (Mono.)  cf.  cilcaranu 

PKCtrocladiui  (•.•tr.)  litoniiu 

Piectroclidiiu  (i.iu.)  •imuUnt 

Suckelbcigiiu  D.>p. 

ZaluUchU  obicpu 
SubfuD . -Ouraoaminie 
Tribe-Ouraoamiiii 

ChiroDoniiu  (iiti.)  ipp. 

Cryptochirooomui  cooiu 

Dicrotendipci  modemu 

Dicrolcadipei  tiitomiu 

EDdochiroDomiu  nigricuu 

Olyptoteadipci  q).  1  gr.'A' 

Lautertwraiella  tgniyloidet 

Microteodipo  pcdelliu 

NilotluunM  txbiyi 

Omiuu  ?cale<Joaiciu 

Pbieooptectn  ip. 

Polypedilum  (i.lat.)  ip.! 

Polypedilum  (i.Ut.)  ip.a 

Polype<lilum  (i.lil.)  ip  3 

Polypediluin  (Tripodura)  tunulaiu 

PaeudochiroDomiu  app. 

SteaochiroDomua  hilahi 

SyDcadoicodipei  lepidua 

Tribelo*  jucundum 

ZavrclielU  mannoraU 
Tribc-TanyUnini 

CUdoUnyunui  ap. 

Ttoyunua/Micropicctn  •pp. 
DIFTERAiTabanklac 

Chryaopa  Dtp 
DIPTERA:Miac. 

ChaobondacChaobonu  (Sayocnyia)  puDclipcmii 
PELECyPODA 

Piaidium  caaeiumim 


SITE 

TOTAL 

MEAN 

STD 

1        2 

3 

4 

5 

184    327 

239 

272 

91 

1113 

222.6 

90.0 

17        9 

18 

33 

14 

91 

18.2 

9,0 

13        4 

14 

26 

12 

69 

13.8 

7.9 

4        4 
1 

3 

1 

6 

1 

1 

1 

17 
2 

1 
1 

3.4 
0.4 
0.2 
0.2 
0.2 

2.2 
0.5 
0.4 
0.4 
0.4 

167    3I< 

221 

237 

77 

1020 

204.0 

89.3 

52      IS 

JO 

43 

9 

169 

33.8 

20.3 

4        2 

8 

2 

1 

17 

34 

2.8 

16        6 

3 

7 

4 

36 

7.2 

5.2 

2 

7 

5 

14 

2.8 

3.1 

3 

1 

I 

1 

6 

1.2 

1.1 

5 

5 

1.0 

2.2 

29        5 

31 

23 

3 

91 

18.2 

13.3 

28      16 

7S 

19 

11 

149 

29.8 

26.0 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

2 

0.4 

0.5 

1 

1 

2 

4 

0.8 

0.8 

2        9 
1 

61 

6 

1 

79 

1 

15.8 
0.2 

25.5 
0.4 

2        1 

2 

5 

1.0 

1.0 

19        6 

12 

9 

10 

56 

11.2 

4.9 

87    287 

96 

175 

57 

702 

140.4 

92.8 

82    263 

68 

155 

42 

610 

122.0 

89.3 

64        8 

15 

91 

1 

2 

180 

36.0 
0.2 

39.3 
0.4 

1       11 

1 

9 

22 

4.4 

5.2 

1 

2 

1 

4 

0.8 

0.8 

4 

1 

4 
1 

0.8 
0.2 

1.8 
0.4 

1        3 

1 

17 

22 

4.4 

7.1 

2    209 
1 

24 
1 

13 

4 

252 
2 

50.4 
0.4 

89.1 
0.5 

3        1 
1        1 

2 

18 

1 

24 
3 

4.8 
0.6 

7.5 
0.5 

1         1 
1         1 

1 

2 
1 

6 

1 
1 

11 
3 
3 

2.2 
0.6 
0.6 

2.2 
0.5 
0.5 

1 

3 

3 

6 

1 
1 

1.2 
0.2 
0.2 

1.6 
0.4 
0.4 

2 

3 

6 

11 

2.2 

2.5 

3      21 

15 

6 

2 

47 

94 

8.3 

1         1 

1 

2 

7 

12 

2.4 

2.6 

3      24 

28 

20 

15 

92 

184 

8.9 

1 

1 

1 

3 

0.6 

0.5 

4      24 

27 

19 

15 

89 

178 

9.0 

1 

i 

0.2 

04 

1 

1 

0,2 

04 

1 

1 

02 

0.4 

1 

1 

02 

04 

18 

17 

35 

7.0 

9.6 

18 

P 

35 

7.0 

9.6 

WESTWARD  LAKE   MAY  3  1988 


TAXONOMIC  NAME 

NEMATODA 

Anitoochiu  tp. 
OUOOCHAETA 

Enchytraeidae 

Lumbricului  variegitiu 

Tubificidae  ^haira 
HIRUDINEA 

Erpobdella  punctata 

Oloiobdella  eloogala 

Haemopia  mannorala 

Helobdella  stagnalii 
AMPHIPODA 

Crangoayx  laurentianua 
'    Hyalella  azuca 
DECAPODA 

Cambania  baitoni 
HYDRACARINA 

Unionicola  cnitaipes  laurentiana 

TeirutTial  forma 
COLLEMBOLA 

Folaomia  tp. 
EPHEMEROPTERA 

Cacnia  diminiita 

Euiylophclla  temporalia 

Leptopblebia  intcrmalia 

Siphloplccton  baule 

StcoacroD  interpunctatum 

Steaonenia  (a.ati.)  femotatum 
ODONATA 

Aethna  umbroaa 

Enallagma  hageoi 

Oompbus  exilis 
HEMIPTERA 

Heaperocorixa  michiganenaia 

Notonecta  undulata 
TRICHOPTERA 

Limncphilidae 

Nectopsyche  q).  1 

Oecetii  tp.l 

Oecetis  ap.2 

PlatycentTopua  ip. 

■TriacDodo  tp.  1 

TriacDodea  tp.2 
LEPIDOPTERA 

Acentria  tp. 

Eoparargyractit  tp. 

Ocomctridae  (Terrettrial) 
C»LEOPTERA 

Dineimu  nigrior 

Oyrinui  froiti 

Oyriout  pecloralit 

Hydroponu  (Neoponu)  undulatui 

Stenclmis  crenata 
DDTERA 
DIKl'HKA:Ceralopogoaidae 

Bezzia  tp.l 

Bezzia  tp.3 

Bezzia  ip.4 

Bezzia  tp.6 

Daiyhelea  tp.  I  (pale  head) 

Dasyhelea  tp.2  (dark  head) 

Monobelea  tp. 

Probezzia  tp.l 


sriE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

i            1 

2 

0.4 

0.5 

1            1 

2 

0.4 

0.5 

1 

5 

7 

5 

16 

34 

6.8 

5.0 

1 

2 

13 

16 

3.2 

5.0 

5 

4 

5 

2.8 

2.3 

1 

3 

0.8 

1.2 

3        1                         1 

t 

1.1 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

1 

0.4 

0.5 

40 

292 

no 

102 

106 

650 

130 

8S.0 

10 

24 

12 

4 

9 

11.8 

6.6 

30 

268 

98 

98 

97 

591 

118.2 

79.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

I                  1 

0.4 

0.5 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

«5 

180 

98 

96 

22 

481 

96.2 

50.3 

5 

38 

8 

11 

16.4 

21.1 

30 

100 

75 

76 

7 

288 

57.6 

33.9 

49 

2 

14 

2 

9 

15.2 

17.5 

1 

18 

1 

4 

6 

6 

6.3 

1 
1 

3 

0.8 
0.2 

1.3 
0.4 

.                1                3 

1 

1.1 

1 

1 

1 

0.4 
0.2 

0.5 
0.4 

2 

0.4 

0.8 

t        1       2 

0.8 

0.7 

1 

1 

0.4 

0.5 

1 

1 

0.4 

0.5 

1 

5 

19 

I 

5.2 

7.1 

1 

0.2 

0.4 

1 

2 

0.6 

0.8 

3 

0.6 

1.2 

1 

1 

5 

1 
0.4 

2.0 
0.5 

3 

7 

1 

1 

" 

2.2 
0.2 

2.6 
0.4 

1                 2 

0.6 

0.9 

1 

0.2 

0.4 

1 

0.2 

0.4 

1 

0.2 

0.4 

12 

13 

9 

1 

1 

7.2 

5.2 

2 

0.4 

0.8 

3 

1 

0.8 

1.2 

6 

3 

18 

2.4 

1 

3 

1 

1 

1.2 

1.0 

7 

8 

3 

3.7 

86 

45 

218 

39 

116 

504 

100.8 

65.0 

4 

2 

5 

1 

41 

53 

10.6 

15.3 

2 

2 

0.4 

0.8 

1 

2 

2 

5 

1 

0.9 

1 

8 

9 

1.8 

3.1 

2 

1 

2 
1 

0.4 
0.2 

0.8 
0.4 

1 

32 

32 
1 

1 

6.4 
0.2 
0.2 

12.8 
0.4 
0.4 

WESTWARD  LAKE   MAY  3  1988 


TAXONOMIC  NAME 

DIPTERA :  Oiinnamidac 
Subbm-Tanypodiiue 
Ablibennyii  (i.itr  )  ipp 
Clinounypuj  pinguit 
Coochapelopia   tp. 
LanU  cuudeoiii 
ProcUditu  (i.Ut.)  tpp. 
SubfwD .  -  Produmciiiiac 

Mooodiimcu  or.  bithyphiU 
Sabftm.-OftbockdiiiiK 

CotyDooeun  nr.  tcutclUu 

HeteroUnyUmu  oudaliu 

Heterotriwoclidiiu  chaogi 

HetcrotriiMcUdiui  hiiUpex 

ParakicfrerielU  n.tp.l  (ELA) 

Pacwneuiocncintu  lundbc«kJ 

ParaphacDocla'diiu  cf.  nathecu 

PicctrocUdiua  (•.•tr.)  litoniiu 

PacctrocUdiiu  (t.itr.)  aimuUiu 

ZaIuUchia  obtepta 
Subfain .  -Cliirooominic 
Tribc-Chiraoainini 

CbiroDomiu  (t.itr.)  tpp. 

CiyptochriDomua  coniu 

DicnXeodipei  leucoacelii 

Dicrotcndipei  modeitiu 

Dicrotendipci  tritomiu 

Olyptotcodipei  q).  1  gr.'A* 

Lauteitwraiella  agrayloidca 

MicnXendipet  pedellua 

Nilothauma  babiyi 

ParalcDdipci  albimanui 

ParatCDdipei  cf.  oudiaquami 

Pfaaenopiectni  ip. 

Pbaenopiectfi  fUvipet 

PicudochiroQomiu  articiudui 

Paeudochirooomus  ipp. 

Slictochiroaoaius  sp(p.) 

Tribeloa  jucimdmo 
Tribc-TanyUnmi 

CUdoUnyureua  ip. 

Paraptcctn  ip. 

Pareunytanuf  ap. 

Stempellioclla  tp. 

Tanytamu/MicropKctn  ipp. 
DIPTERA:Miac. 

Cecidomyiidac 

EmpididacrHcmcrodrofDia  ip. 

Thaumalcidac:Thaumalc«  ap. 
DIFTERA-mdet./lerreaUial  rofnu 
GASTROPODA 

Amnicola  limou 
PELBCYPODA 

Piiidium  caaerunum 

Piiidium  lillijeboi^i 

Piiidium  vahabilc 

Piiidium  nitidum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

J 

82 

42 

212 

38 

73 

447 

89  4 

63  6 

36 

3 

62 

13 

12 

126 

25.2 

21  4 

1 

2 

24 

5 

4 

36 

7.2 

8.5 

2 

2 

0.4 

0.8 

1 

13 

3 

17 

3.4 

49 

2 

4 

4 

3 

13 

2.6 

1.5 

31 

21 

4 

2 

58 

116 

12.2 

2 

2 

4 

0.8 

1.0 

2 

2 

4 

0.8 

1.0 

5 

10 

14 

5 

8 

42 

8.4 

34 

3 
1 

2 

1 
1 

1 
1 
2 
1 

1 

2 

1 

5 
1 

1 

13 
1 
5 

2 

1 
2 
1 

2.6 
0.2 
1 
0.4 
0.2 
0.4 
0.2 

1.4 
0.4 
0.6 
0.5 
0.4 
0.5 
0.4 

1 

5 

6 
1 

1 

2 

I 

15 

1 

3 
0.2 
0.2 

2.1 
0.4 

0.4 

41 

29 

136 

18 

SI 

275 

55 

42.0 

23 

14 

65 

14 

7 

123 

24.6 

20.8 

1 

1 

2 

0.4 

0.5 

S 

1 
1 

5 

1 

11 

1 

2.2 
0.2 
0.2 

2.3 
0.4 
0.4 

8 

6 

39 

1 
1 

4 

4 

61 
1 

12.2 
0.2 
0.2 

13.5 
0.4 
0.4 

2 

1 

1 
1 

11 

1 

1 
I 

14 

1 
2 
1 
2 

2.8 
0.2 
0.4 
0.2 
0.4 

4.2 
0.4 
0.5 
0.4 
OS 

3 

1 

1 
1 

1 

5 
2 

1 
0.4 

1.1 
O.S 

1 

4 

1 
1 

3 

1 

6 

5 

1.2 
1 

I.S 
1.1 

7 

7 

1.4 

2.8 

18 

15 

71 

4 

44 

152 

30.4 

24.2 

1 
1 

4 

37 

1 

43 

I 

86 
0.2 

14.3 
0.4 

4 

2 

t 

1 

24 

39 

7.8 

8.4 

1 

4 

2 

2 

9 

1.8 

1.3 

11 

5 

24 

1 

19 

60 

12 

8.5 

1         1                 2 

4 

0  8 

0.7 

1 

1 

0.2 

04 

1 

1 

' 

2 

1 

0.4 
0.2 

OS 
0.4 

1 

1 

0.2 

04 

1                  1 

2 

0.4 

0.5 

1                  1 

2 

04 

OS 

20 

22 

S 

8 

89 

144 

248 

344 

3 

3 

4 

8 

38 

56 

11.2 

15.1 

3 

1 

3 
1 

0.6 
0.2 

•  2 
0.4 

14 

19 

1 

50 

14 

16.8 

20.3 

TAXONOMIC  NAME 

OUOOCHAETA 

Encbytneidae 

Limoodhliu  hof&nei<teri 

Lumbriculiu  variegatua 

Stylodriliu  hcringianua 

Tubiflcidae  *btin 
AMPHIFODA 

Cnngooyx  laurentianua 

Hyalella  azteca 
DECAPODA 

Orcooectci  propinquiu 
HYDRACARINA 

Arrenunu  (••tr.)  americanua 

Huitfeldtia  recUpet 
EPHEMEROFTERA 

Caenis  punctata 

EuiylopbcUa  temporalis 

Hexagenia  rigida 

Leptophlebia  iotennedia 

Siphloplectoo  baule 

Steoacroo  interpuoctatum 

Stenooema  (■.lU.)  femoratum 
ODCmATA 

Enallagma  hageni 

Epitbeca  cynoaun 

Oomphua  exilii 

lacbnura  vcrticalis 
PLBCOPTERA 

Nemouia  thspiDoia 
MBOALOPTERA 

Sialii  ap. 
TRICHOPTERA 

Agarodet  cf.  diitinctua 

Lcpidoatoma  tp. 

Molafflu  ulmerina-uniopbila 

Myatacidcs  icpulcbTalis 

Oecetit  ip.  1 

Oecetit  •p.2 

OftboCrichia  ip. 

Oxyethira  ap.l 

Phylocentropua  sp. 

Platyceadopua  ip. 

Polycentropua  q>.l 

Polyceotropua  ^>.2 

Ptilottomii  cf.  ocellifera 

PycDopiycbe  8p(p) 
OOLEOPTERA 

Dineutua  nigrior 

Dubiraphia  minima-vitatta 

Halipliu  pantbcriniu 

Hydrochiu  ip. 

Hydroponu  (Necponu)  imdulatus 

Scirtea  ip.l 

Steoelmia  crcnau 
DIFTERA 
DIFTERA:Centapagaiiidae 

Bczzia  ip.l 

Bezzia  ip.2/2A 

Bczzia  tp.B 

Bczzia  tp.6 

Palpomyia  ip.2 

Probezzia  ip.l 
Probezzia  Bp.3 


SITE 

TOTAL 

MEAN 

STD 

12        3        4        5 

26                 2        3 

3.1 

6.2 

11. 1 

2                 2 
20 
4                          1 
1 
1 

20 

0.8 

4 

1 

0.2 

0.2 

1.1 
8.9 
1.7 
0.4 
0.4 

34      49     77    218      61 

439 

87.8 

74.5 

2        1 
34      49      77    216      60 

436 

0.6 

87.2 

0.9 
73.7 

1 

0.2 

0.4 

1 

0.2 

0.4 

1                           t 

0.4 

0.5 

1 

1 

0.2 
0.2 

0.4 
0.4 

73      36      19     46      56 

230 

46 

20.4 

37      17               12        1 
9        3        6        4        7 
1 

26               10      16     46 

7  2        9        1 
1 

8  15        1 

67 
29 

98 
19 

15 

13.4 
5,8 
0.2 

19.6 

3.8 

0.2 

3 

15.0 
2.4 
0.4 
17.5 
•  4.0 
0.4 
3.4 

6                        26        8 

40 

8 

10.7 

5                         19        2 
1        2 

1                           13 
5        1 

26 

5.2 
0.6 

1 
1.2 

8.0 
0.9 
1.2 
2.2 

15 

15 

3 

6,7 

15 

15 

3 

6.7 

4 

0.8 

1.8 

4 

0.8 

1.8 

18                2      10       5 

35 

.     7 

7.2 

2       4 

1  1        1 

'             1        I 
1 

2  2 
1 

1 

2 

2 

1                         1 

2 

1 
1                           1 
6 

2 
6 

1.2 
0.6 
0.4 
0.2 
0.8 
0.2 
0.2 
0.4 
0.4 
0.4 
0.4 
0.2 
0.4 
1.25 

.    1.8 
0.5 
0.5 
0.4 

i.i 

0.4 
0.4 
0.9 
0.9 
0.5 
0.9 
0.4 
OS 
2.2 

2       4        1        5      13 

25 

5 

4.7 

10 

1 
I 
1 

1 

1  ,  1 

2  5        2 

10 
1 

1 
1 

1 
2 
9 

2 
0.2 
0.2 
0.2 
0.2 
0.4 
1.8 

4.5 
0.4 
0.4 
0.4 
0.4 
0.5 
2.0 

229      34     45   289     60 

657 

131.4 

118.8 

22                 5        7        2 

36 

7.2 

8.7 

2 
1 

1 
1 
1 
16                 5        6        2 
.     1 

2 
1 
1 

1 

1 

29 

1 

0.4 
0.2 
0.2 
0.2 
0.2 
5.8 
0.2 

0.9 
0.4 
0.4 
0.4 
0.4 
6.2 
0.4 

YOUNO  LAKE  APRIL  22  19M 


TAXONOMIC  NAME 

D IFTERA :  C3un»amidie 
Subfun .  -Tuypodinic 

AbUbennyu  (t.Hr.)  tpp. 

CliooUnypiu  (••U.)  pinguii 

Coochipelopia   ip. 

Libnmdinia  piloaclU 

Laraii  caiudeniii 

NtUraii  btllimorciu 

Procliditu  (•.lit.)  ipp. 

Subfun .  -  Produmcttiuc 

MonodUmcu  nrbtlbyphiiU 

Subfun . -Oitboc  Udiiiuc 

Brillii  p*r/M 

Bryophaenoclidiiu  «p. 

CoryooDcun  liciutrit 

Corynoneura  m.  icutcllaU 

Cotyoooeun  >p.2 

Cricotopui  (i.nr.)  or.  feitivelitu 

DiplocUdiiu  ip. 

HeteroUnyUmu  nudaliu 

HctcrothuocUdiiu  chuigi 

HeterothtiocUdiiu  hirupcx 

Limnopfayci  ip. 

ParakiefTeriellaa.ip.l  (ELA) 

Parvncthocnemui  lundbccki 

Paraphienoclidiiu  c(.  nathecus 

Platyamittia?  ip. 

PaectTOcladiua  (i.itr.)  litoniiu 

Paccljtxladiua  (i.itr.)  aimuUiu 

Pseudortbocladiui  ap. 

Rbeocricotoput  ap. 

Subfun . -Ourooomiaae 

Tribc-Oiironainmi 

Cryptochirooomiu  cooua 

DemiciyptochiroDOfntu  cimeatua 

DicrtMcDdipea  tritomua 

Endochirooomua  nigricana 

Olyptoteodipea  ap.  1  gr.'A' 

Microtendipea  pedellua 

Pincladopelma  galap<eri 

Paricladopeinu  undine 

PanlauUrbomiella  nigrohaltcralc 

Polypedilum  (a.lal.)  ap  4 

Polypedilum  (Tripodura)  aimuUna 

Pacudochironomua  app. 

Slenochiroaofnua  hilaria 

Stictochironomua  ap.  1/3 

Tribcloa  jucundum 
Tribe- Tanyunini 

OadoUnytanua  app. 

PanUnytanua  app 

Stempellinella  ap. 

Tanytaraua  ap.  curticornia  gr. 

Tanytanua/Micropacctn  app. 
DIPTERA:Miac. 

Cecidocnyiidac 

DixidaeiDixella  ap 

PtycbopteridaciBatUcoaiorpha  ap 
GASTROPODA 

Amnicola  limoaa 

Heliaoou  (lati  )  locepa 

Phyaella  (a  ati  )  gyhna 
PELECYPODA 

Piaidium  caacnanuni 

Piaidium  femigineuni 

Piaidium  nitidiiim 

Piaidium  variabile 


SITE 

TOTAL 

MEAN 

STD 

12        3        4        5 

203 

J4      40    282      58 

617 

1234 

112.6 

93 

9        5    124      18 

249 

49  8 

549 

8 

1         1       15 

25 

5 

64 

4 

4 

08 

1.8 

7 

3        4        3 

17 

3.4 
0.2 

2.5 
0.4 

49 

1 

7               90      13 

159 

1 

31  8 

0.2 

37.6 
0.4 

27 

1         1       11        2 

42 

8.4 

11.2 

1 

1 

•0.2 

0.4 

1 

1 

0.2 

04 

52 

20      31      51      33 

187 

37.4 

13.8 

1 

1 

0.2 

0.4 

4 

4 
1 

0.8 
0.2 

1.8 
0.4 

1 

10                 3        1 

15 

3 

4  1 

5 

5 

1 

2.2 

1 

1                13        2 

16 

1 

3.2 
0.2 

5.5 
0.4 

2 

2 

0.4 

0.9 

2 

2 

0.4 

0.9 

23 

3        3      13        6 

48 

96 

8.5 

2 

1 

3 

0.6 

0.9 

1                  1         1 

3 

0.6 

0.5 

2 

2 

0.4 

0.9 

2 

1 

2 
1 

0.4 
0.2 

0.9 
0.4 

10 

1       14      15      23 

63 

12.6 

8.0 

2 

1                  1 

4 
1 

0.8 
0.2 

0.8 
0.4 

2 

6        5 

13 

2.6 

2.8 

57 

5        4    107        7 

180 

36 

45.6 

4S 

2        4      17        5 

76 

15.2 

19.3 

5 

1 

1 

6 
1 

1.2 
0.2 

2.2 
0.4 

2 

1 

3 

0.6 

0.9 

2       5        1 

8 

1.6 

2.1 

2 

5 

7 

1.4 

2.2 

1 

2        1 

3 

1 

0.6 
0.2 

0.9 
0.4 

2 

1 

2 
1 
1 

0.4 
0.2 
0.2 

0.9 
0.4 
0.4 

6 

2        1 

9 

1.8 

2.5 

10 

1 

11 

2.2 

4.4 

2 

2 

0.4 

0.9 

3 

1 

4 

0.8 

1.3 

16 

I 

17 

3.4 

7.1 

9 

3               90        2 

104 

20.8 

38.8 

5 

1                  1 

7 

1.4 

2.1 

1 

3        1 

4 
1 

0.8 
0.2 

1.3 
0.4 

I 

2 

3 

0.6 

0.9 

2 

86        1 

89 

178 

38  1 

^ 

4 

0.8 

1* 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

2 

2 

04 

09 

4 

1        2      14 

21 

4.2 

5.7 

3 

1 

1                12 

i"" 

3.2 
0.2 

5.1 
04 

2        2 

4 

0.8 

II 

4 

12        4        1 

12 

2.4 

1.5 

1                 2 

3 
1 

0.6 
0.2 

09 
0.4 

2        2 

4 

0.8 

1.1 

4 

4 

08 

1.8 

APPENDIX  6 

SPRING  1988  BENTHOS  SUMMARY 
BY  TAXONOMIC  ORDER  OR  SUB-FAMILY 


BLUE  CHALK  LAKE   MAY  9  1988 


NUMBER  OF  SPECIES 


hfUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2      3 

4 

5 

NEMATODA 

1 

1 

2 

2 

OUGOCHAETA 

5 

5      1 

3 

2 

7 

HIRUDINEA 

1 

1 

AMPHIPODA 

1 

1      2 

2 

1 

2 

HYDRACARINA 

1      I 

1 

1 

COLLEMBOLA 

1 

1 

EPHEMEROPTERA 

3 

6      3 

5 

4 

7 

ODONATA 

2 

4      2 

2 

2 

6 

HEMlFIhRA 

1 

1 

MEGALOPTERA 

1 

1 

TRICHOPTERA 

5 

4      4 

2 

2 

11 

LEPIDOPTERA 

1 

1 

COLEOPTERA 

3 

3       1 

2 

2 

3 

DIPTERA  TOTAL 

26 

23     17 

17 

18 

45 

DlKrtRA:Cer«topogoiiid«c 

2 

1      2 

4 

2 

5 

DlKIERA:Chirooomirf«! 

24 

22    15 

13 

14 

38 

Subfam .  -Tanypodinac 

5 

6      6 

5 

5 

8 

Subfain.-ProdiiuDcsiiiae 

1 

1 

Subfam .  -Otthocladiiiiae 

5 

6      2 

3 

3 

10 

Subfam .  -ChiroDominae 

14 

10      7 

5 

5 

19 

Tribe-Chirooomini 

8 

7      5 

2 

3 

13 

Tribe-Tanytanini 

6 

3      2 

3 

2 

6 

DlKrERA:Tabaiudae 

1 

1 

DIPTERA:Tip«ilirfnc 

1 

1 

1 
I 

PFI  FCYPODA 

I 

1       1 

I 

1 

2 

TOTAL  SPECIES 

47 

51    35 

36 

34 

92 

TAXONOMIC  NAME 

NEMATODA 
OLIGOCHAETA 
HIRUDINEA 
AMPHIPODA 
HYDRACARINA 
COLLEMBOLA 
EPHEMEROPTERA 
ODONATA 
HEMIPTERA 
MEGALOPTERA 
TRICHOPTERA 
LEPIDOPTERA 
COLEOPTERA 
DIPTERA  TOTAL 
DIPTERA:  Ccratopogooidac 
DIPTERAiChirooomidae 
Subfam . -Tajiypodinae 
Subfam. -Prod  iamcsinac 
Subfam . -Orthocladiinae 
Subfam . -Chirooominae 
Tribc-Chironomini 
Tribe-Tanytamni 
DIPTERA:Tabaiiidae 
DIPTERA:Tipulidae 
GASTROPODA 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

2 

2 

3 

7 

5 

8 

6 

10 

4 

33 

120 

142 

1 

128 

1 

91 

115 

1 

596 
3 

7 

58 

12 

28 

45 

150 

6 

12 
1 

7 
2 

2 

6 

33 

1 
2 

5 

6 

4 

2 

2 

19 

4 

9 

4 

8 

12 

37 

209 

177 

102 

131 

85 

704 

23 

2 

9 

32 

35 

101 

186 

175 

93 

99 

48 

601 

124 

134 

73 

77 

27 

435 

14 

14 

4 

10 

5 

47 

48 

27 

16 

12 

15 

118 

22 

10 

12 

5 

7 

56 

26 

17 

4 

7 

8 

1 

62 

1 

4 

4 

1 
2 

5 

6 

1 
21 

362 

421 

270 

280 

277 

1610 

CLEAR  LAKE  APRIL  28  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

5 

TURBELLARIA 

1 

1 

NEMATODA 

1 

1 

1 

1 

1 

1 

OUGOCHAETA 

3 

2 

1 

3 

2 

4 

HIRUDINEA 

1 

1 

2 

AMPHIPODA 

2 

2 

2 

2 

2 

2 

DECAPODA 

1 

1 

EPHEMEROPTERA 

3 

3 

3 

4 

5 

6 

ODONATA 

2 

.    2 

3 

6 

MEGALOFFERA 

1 

1 

TRICHOFIERA 

2 

3 

5 

2 

4 

10 

LEPlDOPTERA 

1 

1 

2 

COLEOPTERA 

3 

1 

2 

1 

1 

5 

DIPTERA  TOTAL 

28 

0 

24 

25 

19 

r 

25 

50 

DIPTERA:Ceratopogoiiidae 
DIPTERA:Chironomklae 

i 
25 

4 
19 

2. 

23 

14 

3 
22 

40 

Subfam .  -Tanypodinae 

5 

4 

5 

1 

5 

6 

Subfam.-PTodiamesinae 

1 

1 

.^llhfam  -OrthnrUHiinar. 

6 

6 

5 

4 

5 

9 

Subfam .  -Chironominae 

14 

9 

13 

8 

12 

24 

Tribe-Chiroaomini 

11 

6 

9 

6 

9 

19 

Tribe-Tanytarsiiii 

3 

3 

4 

2 

3 

5 

DlPTERA:Misc. 

1 

1 

GASTROPODA 

1 

1 

PEI.ECYPODA 

2 

1 

1 

2 

TOTAL  SPECIES 

44 

41 

45 

34 

44 

94 

TAXONOMIC  NAME 

TURBELLARIA 

NEMATODA 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

DECAPODA 

EPHEMEROPTERA 

ODONATA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:  Ceratopogonidae 

DIPTERA:ChiTonomidae 
Subfam . -Tanypodinae 
Subfam.-Prodiamesinae 
S  ubfam . -Oithocladiinae 
Subfam. -Chironominae 
Tribe-Chironomini 
Tribe-Tanytarsini 

DIPTERA:Misc. 

GASTROPODA 

PELECYPODA 

TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1        2 

3 

4 

5 

1 
1        1 

1 

1 

2 

i 
6 

16        8 

10 

32 

11 

77 

0       0 

3 

1 

0 

4 

79      38 

35 

19 

15 

186 

0       0 

1 

0 

0 

1 

184      63 

110 

66 

107 

530 

3        0 

3 

0 

5 

11 

0       0 

0 

0 

4 

4 

5        6 

8 

2 

7 

28 

0        1 

5 

0 

0 

6 

3      70 

13 

1 

1 

88 

194    537 

127 

46 

128 

1032 

5        6 

2 

5 

8 

26 

189    530 

125 

41 

120 

1005 

57        8 

24 

1 

28 

118 

0       0 

0 

1 

0 

1 

55    175 

40 

23 

33 

326 

77    347 

61 

16 

59 

560 

37      17 

42 

11 

39 

146 

40    330 

19 

5 

20 

414 

0        1 

0 

0 

0 

1 

0       6 

0 

•0 

0 

6 

0      93 

1 

4 

0 

98 

485    824 

317 

172 

280 

2078 

CRADLE  LAKE  APRIL  29  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

NEUROPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIFTERA:Ceratopogoiuda 

DIPTERArChiTonoinklae 

Subfam.  TanypcxUnae 

Subfam.  Oithocladiinae 

Subfam.  Chirooominae 

Tribe  Chironomiui 

Tribe  Tanytarsini 
DIPTERA:Chaoboridae 
GASTROPODA 
PELECYPODA 
TOTAL  SPECIES 


SITE 

TOTAL 

12         3         4         5 

2         1         2 

1 

2         2         1         2         2 

1 

1  1 

2  2         4         3         5 
13                   12 

2  13         2         2 

1 

3  3                   3       11 

I         2         2 
26       2!        14       20       35 

3 
1 
2 
1 
1 
5 
5 
5 
1 

12 
3 

45 

23       18        10       16       30 

3         3         3         4         5 

5         2         12         5 

15        13         6       10       20 

12    ■    10         5         9        17 

3         3         113 

1                              I         1 

1 

11112 

37 
5 
9 
23 
20 
3 
1 
1 
2 

38       33       27       36       67 

87 

TAXONOKQC  NAME 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

NEUROPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:  Ceratopogonida 

DIPTERA:Chironoiiiidac 

Subfam.  Tanypodinae 

Subfam.  Orthodadiinae 

Subfam.  Chirooominae 

Tribe  Chironomini 

Tribe  Tanytarsini 
DIPTERA;Chaoboridae 
GASTROPODA 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

8 

2 

6 
2 

16 
2 

46 

1 

20 

6 

2 

34 

270 

1 

376 
1 
3 

28 

9 

36 

48 

358 

479 

1 

9 

2 

38 

50 

4 

2 

6 

5 

4 

21 

14 

8 

3 

28 

53 

1 

4 

8 

13 

491 

377 

26 

151 

317 

1362 

4 

8 

8 

13 

20 

53 

486 

369 

18 

136 

296 

1305 

191 

162 

5 

35 

100 

493 

8 

2 

I 

3 

12 

26 

287 

205 

12 

98 

184 

786 

210 

150 

10 

72 

138 

580 

77 
1 

55 

2 

26 

2 

46 
1 

206 
4 

6 

8 

10 

9 

9 

42 

591 

433 

96 

258 

1042 

2420 

CROSSON  LAKE  MAY  21  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

OLIGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERAiCeratopogonida 

DIPTERA:Chironomidae 

Subfam.  Tanypodinac 

Subfam.  Orthocladiinae 

Subfam.  Chironominae 

Tribe  Chironomini 

Tribe  Tanytarsini 
DIPTERA:Tipulidae 
PELECYTODA 
TOTAL  SPECIES 


SITE 

TOTAL 

1 

2 

3 

4 

5 

1 

2 
1 

2 

1 

2 

1 

1 
2 

3 
2 

1 

1 

2 

2 

2 

2 

1 

2 

1 

2 

3 

6 

5 

5 

5 

7 

2 

1 
1 

4 
1 

3 

2 

5 

1 

1 

8 
3 

2 

1 

2 

2 

4 

5 

9 

3 

1 

2 

4 

13 

12 

22 

10 

25 

46 

I 

1 

5 

1 

2 

5 

12 

11 

17 

9 

21 

39 

2 

2 

3 

1 

3 

6 

5 

3 

4 

2 

6 

13 

5 

6 

10 

6 

12 

20 

2 

5 

10 

6 

9 

16 

3 

1 
1 

1 

1 

3 
2 

1 

4 
2 
1 

22 

31 

44 

30 

51 

90 

TAXONOMIC  NAME 

OLIGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERAiCeratopogonida 

DIPTERArChironomidae 

Subfam.  Tanypodinac 

Subfam.  Orthocladiinae 

Subfam.  Chironominae 

Tribe  Chironomini 

Tribe  Tanytarsini 
DIPTERAiTipulidae 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

2 

13 

11 

5 

10 

41 

1 

3 

2 

6 

12 

2 
1 

53 

15 

7 

7 

20 

1 

97 
9 

4 

79 

42 

63 

222 

410 

2 

2 
3 

6 
1 

3 
3 

20 
1 
1 

33 
5 
4 

1 

3 
1 

3 
3 

5 

6 

18 

4 

6 

1 

10 

17 

23 

31 

66 

33 

74 

227 

1 

1 

17 

1 

2 

22 

22 

30 

49 

32 

70 

203 

3 

6 

11 

1 

16 

37 

14 

5 

11 

2 

12 

44 

5 

19 

27 

29  • 

42 

122 

2 

17 

27 

29 

33 

108 

3 

2 
1 

1 

1 

9 
2 
11 

14 
2 
14 

35 

193 

159 

122 

382 

891 

DELANO  LAKE  MAY  4  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

TURBELLARIA 

NEMATODA 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 
DIPTERAiCeTatopogonidae 
DIPTERA:Chirononiidac 
Subfam.-Tanypodinae 
Subfam .  -Ortbocladiinae 
Subfam .  -ChiToaominae 
Tribe-Chironomini 
Tribc-Tanytarsini 

DIPTERA;  Tabanidae 

DIPTERA:  Miac. 
GASTROPODA 
PELECYPODA 

TOTAL  SPECIES 


SITE 

TOTAL 

1 

2 

3 

4 

5 

1 

2 

1 

1 

1 

1 
2 

4 
1 

2 

1 

4 

3 

8 
2 

2 

2 

1 

2 

1 

2 

3 

4 

1 

3 

1 

8 

5 

3 

4 

3 

4 

5 

8 

3 

5 

7 
3 

5 

12 
3 

5 

2 

3 

10 

7 

17 

4 

3 

2 

3 

2 

7 

40 

33 

33 

34 

26 

61 

2 

1 

4 

5 

2 

8 

.37 

30 

29 

28 

24 

50 

7 

5 

5 

6 

3 

8 

7 

5 

7 

8 

6 

14 

23 

20 

17 

24 

15 

28 

18 

16 

13 

19 

10 

23 

5 

1 

4 
1 

I 

4 

5 
1 

5 

5 
1 
2 

3 

2 

1 

2 

1 

3 

2 

2 

2 

4 

81 

54 

52 

74 

53 

136  1 

TAXONOMIC  NAME 

TURBELLARIA 
NEMATODA 
OLIGOCHAETA 
HIRUDINEA 
AMPHIPODA 
HYDRACARINA 
COLLEMBOLA 
EPHEMEROPTERA 
ODONATA 
HEMIPTERA 
TRICHOPTERA 
COLEOPTERA 
DIPTERA  TOTAL 
DIPTERAiCeratopogonidae 
DIPTERA:Chironomidae 

Subfam.-Tanypodinae 

Subfam .  -Orthocladiinae 

Subfam . -Chirooomiiiac 

Tribc-Chironomini 

Tribe-Tanytarsini 
DIPTERA;  Tabanidae 
DIPTERA:  Misc. 

GASTROPODA 

PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

3 

1 

4 

2 

1 

1 

4 

11 
1 

4 

1 

9 

5 

26 
5 

208 

38 

35 

11 

138 

430 

13 

10 

6 

18 

2 

49 

104 

46 

77 

255 

98 

580 

37 

6 

13 

17 

5 

32 

105 

5 

8 

2 

3 

37 

14 

64 

49 

17 

31 

33 

9 

139 

384 

161 

189 

490 

252 

1476 

3 

1 

9 

13 

2 

28 

380 

158 

180 

476 

250 

1444 

160 

33 

50 

136 

135 

514 

60 

12 

29 

58 

28 

187 

160 

113 

101 

282 

87 

743 

90 

86 

63 

221 

48 

508 

70 

1 

27 

1 
1 

38 

61 

1 

39 

235 
1 
3 

9 

4 

1 

21 

3 

38 

4 

5 

4 

13 

834 

288 

357 

902 

558 

2939 

HAMER  LAKE  APRIL  18  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

NEMATODA 
OUGOCHAETA 
AMPHIPODA 
HYDRACARINA 
EPHEMEROPTERA 
ODONATA 
HEMIPTERA 
MEGALOPTERA 
TRICHOPTERA 
COLEOPTERA 
DIPTERA  TOTAL 
DIPTERA:Ceratopogoiii<lae 
DIPTERA:Chironoiiii<iae 
Subfam.-Tanypodinae 
Subfam . -Orthocladiinae 
Subfam.-ChiroDominac 
Tpbe-ChiroDomini 
Tribe-Tanytarsiiii 
DIPTERA:Tabaiiidae 
DIPTERA:Tipulidae 
DIPTERA:Mi»c. 
PELECYPODA 
TOTAL  SPECIES 


SITE 

TOTAL 

1 

2 

3 

4 

5 

2 

2 

1 

1 

1 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

.4 

3 

3 

4 

3 

2 

4 

5 

6 

9 

5 

2 

11 

4 

2 

3 

7 

6 

5 

7 

8 

6 

13 

2 

1 

1 

4 

20 

20 

25 

25 

30 

52 

3 

3 

4 

3 

6 

8 

17 

16 

19 

21 

23 

40 

3 

3 

4 

2 

5 

6 

3 

2 

7 

6 

4 

10 

11 

11 

8 

13 

14 

24 

10 

9 

8 

12 

12 

21 

1 
1 

2 
1 

1 

1 
1 

1 

1 
1 
1 

2 

1 
1 

3 
1 
2 
1 
1 

47 

42 

52 

53 

47 

103 

TAXONOMIC  NAME 

NEMATODA 
OLIGOCHAETA 
AMPHIPODA 
HYDRACARINA 
EPHEMEROPTERA 
ODONATA 
HEMIPTERA 
MEGALOPTERA 
TRICHOPTERA 
COLEOPTERA 
DIPTERA  TOTAL 
DXPTERArCeratopogonicUe 
DIPTERA:Chironoinidae 
Subfam . -Tanypodiniic 
Subfam.-OithocUdiinae 
Subfam. -^hironominiic 
Tribe-Chirooomini 
Tribe-Tanytarsini 
DIPTERAiTabanidae 
DIPTERA:Tipulidac 
DIPTERA:Misc. 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

2 

2 

1 

1 

15 

11 

1 

29 

4 

8 

39 

13 

95 

159 

4 

8 

2 

1 

15 

129 

29 

348 

115 

93 

714 

30 

13 

28 

24 

4 

99 

7 

2 

3 

12 

3 

2 

11 

19 

35 

10 

11 

27 

55 

27 

130 

2 

1 

1 

4 

111 

147 

112 

409 

236 

1015 

21 

41 

10 

33 

49 

154 

90 

103 

97 

375 

186 

851 

35 

36 

43 

117 

70 

301 

33 

22 

38 

130 

58 

281 

22 

45 

16 

128 

58 

269 

21 

43 

16 

106 

49 

235 

1 

2 

22 

9 

34 

3 

4 

1 

8 

4 

12 

30 

33 

6 

85 

305 

232 

612 

667 

483 

2299 

HARP  LAKE  APRIL  25  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

NEMATODA 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DTPTERA  TOTAL 
DIPTERA:CeratopogomcUc 
DIPTERA:ChiTonoinidae 
Subfam.-Podonomiiiac 
Subfam.-Tanypodinac 
Subftun.-ProdiamesiiiAe 
Subfam.-Orthocladiinac 
Subfam.-Chironominae 
Tribc-Chironomini 
Tribc-Tanytarsini 
DIPTERA:Tipulid«e 
DIPTERA:Misc. 
GASTROPODA 
PELECYPODA 

TOTAL  SPECIES 


SITE 

TOTAL 

1 

2 

3   4 

5 

2 

1 

1 

3 

4 

5 

2   3 

3 

7 

1 

2 

1   2 

1 

2 

2 

1 

2 

1 

4 

5 

2 

2   3 

5 

5 

6 

1 

2 
1 
1 

2   3 

1 

3 

1 
1 

6 

1 
3 

3 

3 

3   6 

5 

14 

3 

1 

2   3 

1 

4 

20 

16 

11   16 

28 

49 

4 

6 

3   5 

6 

12 

16 

8 

8   8 

18 

30 

7 

3 

4   4 

4 

8 

9 

5 

4   4 

12 

20 

19 

8 

8   12 

10 

26 

15 

7 

6   8 

7 

20 

4 

I 

2   4 

3 

6 

1 
1 

2 

1 

4 

5 
2 

3 

1 

1   2 

1 

4 

3 

5 

2   1 

2 

5 

53 

42 

26  43 

55 

110 

TAXONOMIC  NAME 

NEMATODA 

OLIGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 
DIPTERA:  Ccratopogonidae 
DIPTERAiChironomidac 
Subfom .  -PodoDOffliiuie 
Subfam . -Tanypodiiue 
Subfom .  -Prodi&mesmAe 
Subfam.-OrthocladiinAe 
Subfam.— Chironominac 
Tribc-Chironomini 
Tribc-Tanytarsini 
DIPTERA:Tipiilidac 
DIPTERA:  Misc. 

GASTROPODA 

PELECYPODA 

TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

2 

1 

1 

4 

32 

16 
1 

4 

8 

2 

21 

81 

3 

140 

47 

88 

30 

55 

360 

11 

1 

2 

10 

24. 

94 

30 

18 

48 

52 

242 

37 

1 

9 

1 
1 

5 

30 

1 

6 
2 
4 

87 
4 
6 

4 

8 

3 

9 

5 

29 

7 

2 

4 

11 

1 

25 

510 

126 

105 

162 

136 

1039 

20 

23 

13 

24 

29 

109 

490 

101 

92 

135 

99 

4 

917 

4 

209 

47 

68 

97 

40 
3 

461 

3 

109 

20 

11 

12 

32 

184 

172 

34 

13 

26 

20 

265 

158 

33 

7 

20 

14 

232 

14 

1 

6 

6 

6 

33 

1 

1 

2 
1 

8 

11 

2 

12 

15 

2 

4 

1 

34 

19 

15 

7 

14 

13 

68 

869 

273 

236 

321 

309 

2008 

PINCHER  LAKE  MAY  5  1988 


NUMBER  OF  SPECIES 


hfUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

NEMATODA 

OUGOCHAETA 

HIRUDIN  AE 

AMPHIPODA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIFTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DDTERA  TOTAL 

DIPTERA:Ceratopogoiiklae 

DIFTERA:Chiroiiomklae 
Subfam.-Tanypodinae 
Subfam.-Orthocladiinac 
Subfam.-Chirooomiiiae 
Tribe-Chiroaomini 
Tribe-Tanytarani 
DIPTERA:Tabanklae 
DIPTERArMuc. 
PELECYPODA 

TOTAL  SPECIES 


SITE 

TOTAL 

1 

2 

3 

4 

5 

1 
2 
1 

1 

2 

1 

2 

1 

2 
4 

1 
4 
4 

2 

2 
1 

2 

1 

2 

2 

1 

2 

2 

2 

2 

2 

2 

4 

2 

4 

3 

3 

6 

2 

1 

1 

1 

1 

2 

8 

6 

7 

6 

6 

14 

3 

2 

1 

1 

3 

32 

28 

34 

26 

24 

51 

4 

3 

4 

3 

2 

6 

27 

25 

30 

22 

21 

42 

4 

4 

4 

4 

4 

6 

7 

5 

8 

3 

5 

12 

16 

16 

18 

15 

12 

24 

10 

13 

13 

11 

9 

18 

6 

I 
1 

3 

1 

5 
1 

4 
1 

1 

3 

1 
1 

6 

1 
2 
1 

59 

45 

56 

44 

46 

93 

TAXONOMIC  NAME 

NEMATODA 
OUGOCHAETA 
HIRUDIN  AE 
AMPHIPODA 
COLLEMBOLA 
EPHEMEROPTERA 
ODONATA 
HEMIPTERA 
MEGALOPTERA 
TRICHOPTERA 
LEPIDOPTERA 
COLEOPTERA 
DIPTERA  TOTAL 
DIPTERA:CeTatopogoiudae 
DIPTERAiChironomidae 
Subfam.-Tanypodinae 
Subfam .  -Oithocladiinae 
Subfam .  -Chironominae 
Tribe-Chironomini 
Tribc-Tanytarsini 
DIFTERA:Tabanidae 
DIPTERA:Misc. 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

,1 

2 

3 

4 

5 

,  2 

2 

24 

5 

12 

7 

10 

58 

3 

1 

1 

4 

9 

54 

66 

36 

12 

139 

307 

67 

56 

117 

129 

180 

549 

4 

4 

7 

11 

7 

33 

5 

1 

i 

6 

2 

15 

40 

10 
1 

18 

18 

11 

97 
1 

9 

8 

1 

1 

19 

614 

627 

340 

246 

138 

1965 

14 

26 

19 

15 

.12 

86 

599 

601 

321 

230 

117 

1868 

82 

157 

43 

77 

13 

372 

24 

23 

33 

33 

25 

138 

493 

421 

245 

120 

79 

1358 

161 

248 

117 

78 

38 

642 

332 

173 

128 

42 
1 

41 
9 

716 

1 

10 

1 

46 

13 

1 

9 

11 

80 

869 

784 

541 

440 

503 

3137 

PLASTIC  LAKE  APRIL  26  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:Ceratopogoiiklae 

DIPTERA:ChiroDoini(Ue 

Subfun . -Podooominae 

Subfkm .  -Tanypodinae 

Subfam . -Orthodad  iinae 

Subfam .  -ChiroDominae 
Tribe-Chirooomini 
Tribe-Tanytarnni 
DIPTERA:Ttpuli<lae 
DDTERA-Miac. 

DIPTERA-lndet./terTCitTial  fomu 
GASTROPODA 
PELECYPODA 
TOTAL  SPECIES 


SITE       |T0 

TAL 

1 

2 

3 

4 

5 

3 

2 

I 

1 

2 

1 

1 

5 

2 

3 

2 

1 

2 

1 

3 

2 

3 

3 

2 

2 

3 

3 

3 

2 

2 

2 

7 

3 

1 

4 

3 

8 

3 

1 

2 

1 

2 

1 

12 

2 

2 

1 

2 

4 

33 

25 

20 

41 

31 

72 

5 

4 

4 

8 

8 

17 

26 

19 

16 

31 

18 

47 

5 

5 

4 

6 

3 

8 

10 

5 

5 

9 

9 

18 

11 

9 

7 

16 

5 

20 

9 

7 

4 

13 

4 

16 

2 

2 

3 

3 

1 

4 

2 

1 

3 

1 
1 

1 

3 
1 

4 

1 

3 

1 
3 

2 

4 

1 

1 
5 

50 

48 

36 

62 

46 

123 

TAXONOMIC  NAME 

OLIGOCHAETA 

HIRUDINEA 

AMPHIPODA 

COLLEMBOLA' 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:CeTatopogoiudac 

DIPTERAjChironoinidae 

Subfam. -Podoaominac 

Subfam .  -Tanypodinae 

Subfam . -Oithocladiinae 

Subfam. -Chinmominae 
Tribe-Chirooomini 
Tribe-Tanytarsini 
DIPTERA:  Tipulidae 
DIPTERA.Miac. 

DDTERA-indrt./terTertrial  forma 
GASTROPODA 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

19 

8 

2 

2 

19 
1 

9 

57 
3 

31 

11 

1 

52 

4 

99 

31 

14 

10 

31 

3 

89 

6 

3 

2 

8 

3 
4 

2 
9 
1 

1 

21 
9 
4 

5 

7 

11 

5 
6 

3 
1 

3 

1 

29 
8 

2 

1 

3 

6 

221 

112 

87 

136 

110 

666 

24 

9 

4 

17 

23 

77 

192 

99 

83 

114 

65 

2 

553 

2 

34 

26 

19 

34 

6 

119 

104 

16 

28 

49 

50 

247 

54 

57 

36 

31 

7 

185 

26 

48 

26 

20 

4 

124 

28 

9 

10 

11 

3 

61 

5 

9 

14 

3 
1 

5 

10 
3 

18 

4 

13 

It 

6 

36 

3 

69 

328 

173 

122 

295 

149 

1067 

SKIDWAY  LAKE  APRIL  20  1988 


NUMBER  OF  SPECIES 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SlTfi 

TOTAL 

1 

2 

J 

4 

5 

OUGOCHAETA 

1 

1 

1 

1 

I 

HIRUDINEA 

1 

ISOPODA 

1 

1 

AMPHIPODA 

2 

1 

1 

2 

HYDRACARINA 

1 

1 

EPHEMEROHTERA 

2 

■3 

3 

3 

•       3 

ODONATA 

7 

7 

9 

7 

11 

HEMJKI-ERA 

1 

2 

3 

5 

MEGALOFTERA 

1 

1 

1 

.1 

2 

2 

TRICHOPTERA 

5 

6 

7 

5 

5 

9 

COLEOPTERA 

2 

2 

2 

DIPTERA  TOTAL 

27 

26 

26 

30 

20 

^ 

DIPTERA:Ceratopogoiii<lae 

2 

3 

3 

3 

3 

6 

DIPTERA:Chironoinidae 

25 

23 

23 

25 

17 

36 

Subfam.-Tanypodinae 

4 

4 

5 

6 

4 

6 

Subfam.-Orthockdiinae 

8 

3 

4 

4 

2 

8 

Subfam . -Chironominac 

13 

16 

14 

15 

11 

22 

Tribe-Chironomini 

11 

15 

12 

13 

10 

20 

Tribc-Tanytarsmi 

2 

1 

2 

2 

1 

2 

DIPTERA:Tabanidac 

J 

1 

DIPTERA:Misc. 

1 

1 

PEl.FCYPODA 

1 

1 

1 

TOTAL  SPECIES 

47 

49 

54 

50 

38 

83 

TAXONOMIC  NAME 

OUGOCHAETA 

HIRUDINEA 

ISOPODA 

AMPHIPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DtPTERArCcratopogonidae 

DIPTERA:Chironomidae 
Subfam. -Tanypodinac 
Subfam. -Oithocladiinae 
Subfam.— Chironominae 
Tribe-Chironomini 
Tribe-Tanytarsini 

DIFTERAiTabanidae 

DIPTERA:Misc. 

PELECYPODA 

TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1        i 

J 

4 

5 

3        9 

1 

4 

1 

18 

2 

2 

21 

3 

13 

37 

42      24 

1 

14 
1 

39 

86 
2 

205 
4 

138      46 

83 

108 

53 

428 

10      26 

20 

26 

1 

83 

1 

3 

3 

7 

1        5 

8 

8 

5 

27 

19      17 

23 

15 

13 

87 

4 

3 

7 

184    327 

239 

272 

91 

1113 

17       9 

18 

33 

14 

91 

167    318 

221 

237 

77 

1020 

52      15 

50 

43 

9 

169 

28      16 

75 

19 

11 

149 

87    287 

96 

175 

57 

702 

82    263 

68 

155 

42 

610 

5      24 

28 

20 

1 

15 

92 

1 

18 

17 

1 

1 
35 

401    496 

413 

475 

268 

2053 

WESTWARD  LAKE   MAY  3  1988 


hfUMBER  OF  SPECIES 


NfUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

5 

NEMATODA 

1 

1 

1 

OUGOCHAETA 

1 

1 

3 

1 

2 

3 

HIRUDINEA 

3 

1 

1 

4 

AMPHIPODA 

2 

2 

2 

2 

2 

2 

DECAPODA 

1 

1 

HYDRACARINA 

1 

1 

2 

COI.I.FMBOLA 

1 

1 

EPHEMEROPTERA 

4 

6 

4 

6 

3 

6 

ODONATA 

1 

1 

2 

3 

HEMIPTERA 

1 

1 

2 

2 

TRICHOPTERA 

1 

3 

6 

1 

7 

LEPIDOPTERA 

1 

2 

3 

COLEOPTERA 

4 

3 

2 

1 

1 

5 

DIPTERA  TOTAL 

22 

19 

34 

16 

22 

50 

DIP!  bRA:C«ratopogoiudiie 

3 

1 

3 

1 

3 

8 

DlKIERA:Chirononii(W-. 

19 

17 

29 

15 

16 

38 

Subfam .  -Tanypodinae 

4 

2 

4 

3 

4 

5 

Subfam .  -Prodiamesinae 

1 

1 

1 

Subfam . -Orthocladiinae 

3 

5 

8 

3 

4 

10 

Subfam . -Chirooomiiiac 

12 

10 

17 

8 

7 

22 

Tribe-Chironomini 

7 

6 

13 

5 

4 

17 

Tribe-Tanytarsini 

5 

4 

4 

3 

3 

5 

DIPTERA:  Mijc. 

1 

1 
1 

2 

1 

3 

1 

DIP  1  tRA-ind«t./taTe«trial  fonni 

GASTROPODA 

1 

1 

1 

PFI  FCYPODA 

3 

2 

2 

1 

3 

4 

TOTAL  SPECIES 

43 

38 

60 

30 

40 

95 

TAXONOMIC  NAME 

NEMATODA 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

DECAPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:Ceratopogoiiidac 

DIFTERA:ChiTODOmidae 

Subfam. -Tanypodinae 

Subfam. -Prod  iamcsinac 

Subfam. -Orthocladiinae 

Subfam. -Chirooominae 
Tribe-ChiroDomini 
Tribc-Tanytarsini 
DIPTERA:  Misc. 
DfPTERA-indet./terrestrial  fonas 
GASTROPODA 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1 

2 

3 

4 

5 

1 

1 

2 

1 

5 

7 

5 

16 

34 

3 

1 

1 

5 

40 

1 
1 

292 

110 

1 

102 

106 

650 

1 
2 

85 

1 

180 

1 

98 

1 
1 

96 

2 

22 
3 

481 
5 

4 

1 

5 

19 

1 

I 

2 

26 
3 

12 

13 

9 

1 

1 

36 

86 

46 

218 

39 

116 

505 

4 

2 

5 

1 

41 

53 

82 

42 

212 

38 

73 

447 

36 

3 

62 

13 

12 

126 

2 

2 

4 

5 

10 

14 

5 

8 

42 

41 

29 

136 

18 

51 

275 

23 

14 

65 

14 

7 

123 

18 

15 

71 

4 

44 

152 

1 

I 

1 
1 

2 

1 

4 

1 
2 

20 

22 

5 

8 

89 

144 

251 

565 

473 

254 

358 

1901 

YOUNG  LAKE   APRIL  22  1988 


NUMBER  OF  SPECffiS 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

OLIGOCHAETA 

AMPHIPODA 

DECAPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

MEGALOPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:Ceratopogonidae 

DIPTERA:ChiTonomidae 
Subfam.-Tanypodinae 
Subfam . -Prodiainesinae 
Subfam.-Orthocladiinae 
Subfam.-Chironomiiuic 
Tribe-Chironomini 
Tribc-Tanytarsini 

DIPTERA:Mjsc. 

GASTROPODA 

PELECYPODA 

TOTALSPECIES 


SITE 

TOTAL 

1 

2 

3 

4 

5 

3 

1 

3 

5 

1 

1 

1 

1 

2 
1 

2 
1 

2 

1 
2 

4 

5 

4 

5 

5 

7 

2 

1 

4 

4 

4 
1 

1 
9 

2 

8 

2 

1 
14 

2 

3 

1 

1 

3 

7 

42 

16 

13 

23 

16 

57 

6 

1 

2 

1 

7 

33 

16 

12 

21 

15 

47 

6 

3 

3 

5 

3 

7 

12 

9 

6 

7 

5 

19 

14 

4 

3 

9 

7 

20 

10 

2 

3 

6 

5 

15 

4 

2 

3 

2 

5 

3 

3 

2 
1 

1 

1 

1 
1 

2 
2 

1 

3 

4 

69 

27 

24 

51 

34 

108 

TAXONOK^C  NAME 

OLIGOCHAETA 

AMPHIPODA 

DECAPODA 

HYDRACARINA 

EPHEMEROPTERA 

ODONATA 

PLECOPTERA 

MEGALOPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERAiCcratopogonidae 

DIPTERAiChironomidac 

Subfam.-Tanypodinae 

Subfam.-Prodiamesinae 
Subfam. -Oithocladiinae 

Subfam . -Chironominae 

Tribc-Chironomini 

Tribe-Tanytarsini 
DIPTERA:Misc. 
GASTROPODA 
PELECYPODA 
TOTAL  INDIVIDUALS 


SITE 

TOTAL 

1       2       3 

4 

5 

26                2 

3 

31 

34     49      77 
1 

218 
1 

61 

1 

439 

1 
2 

73      36      19 

46 

56 

230 

6 

26 

8 

40 

15 

15 

4 

4 

18                 2 

10 

5 

35 

2       4        1 

5 

13 

25 

229     34     45 

289 

60 

657 

22               5 

7 

2 

36 

203     34     40 

282 

58 

617 

93       9       5 

1 

124 

18 

249 

1 

52     20     31 

51 

33 

187 

57       5       4 

107 

7 

180 

48       2       4 

17 

5 

76 

9       3 

90 

2 

104 

4 

4 

4        12 

14 

21 

4        1        2 

4 

1 

12 

416    125    150 

616 

205 

1512 

APPENDIX  7 

MID-LAKE  AND  LITTORAL  ZONE  WATER  CHEMISTRY 
COMPARISON  FOR  THE  SPRING  SURVEY 


Parameter                          Abbreviation 

Description 

Alkalinity  (mg  -L"') 

alkti 

Total  inflection  point  alkalinity  alkalinity 

Alkalinity  (mg  'L') 

alkt 

Total  fixed  point  alkalinity  to  pH  4.5 

Alkalinity  (mg  -L') 

alkt3 

Total  fixed  point  alkalinity  to  pH  3.8 

Aluminum  (fjg  •L"') 

alut 

Total  Aluminum 

Calcium  (mg  •L"') 

caur 

Calcium 

Chloride  (mg  -L') 

clidur 

Chloride 

Conductivity  (^) 

cond25 

Conductivity,  at  25  °C 

Dissolved  Inorganic  Carbon 

(mg.L-V 

Die 

Dissolved  Inorganic  Carbon 

Dissolved  Organic  Carbon 

(mg  -L-') 

DOC        Dissolved  Organic  Carbon 

Iron  (fig  -L"*) 

Fe 

Total  Iron 

Potassium  (mg  -L') 

K 

Total  Potassium 

Magnesium  (rag  'L') 

Mg 

Magnesium 

Manganese  (/ig  -L  *) 

MN 

Manganese 

Sodium  (mg) 

NA 

Sodium 

Ammonium  (/ig  •L') 

NH4 

Ammonium 

Nitrate-Nitrite  (/ig  -L'*) 

NO  3 

Nitrate-Nitrite 

Total  Kjeldahl  Nitrogen 

U-L") 

TKN 

Total  Kjeldahl  Nitrogen 

pH 

pH 

pH 

Sulphate  (mg  'L') 

SO4 

Sulphate  as  SO4 

Total  Phosphorus  (fig) 

TP 

Total  Phosphorus  as  P 

BLUE  CHALK  LAKE 


09  MAY  1988 


CHEMISTRY 
PARAMETER 

ALKTI(GRAN) 

ALKT(TFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

PH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

4.22 

4.13 

4.17 

4.01 

4.1 

4.02 

4.09 

0.06 

4.16 

-5.10 

6.07 

5.96 

6.05 

5.89 

5.88 

5.92 

5.94 

0.06 

6.02 

-7.41 

2 

0 

4 

0 

0 

1 

1 

2 

3 

-2 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2J 

0.0 

2.5 

-3.1 

0.3 

0.3 

0.3 

0.4 

0.3 

0.3 

0.3 

0.0 

0.4 

-0.4 

27.8 

28.4 

28.4 

28.2 

28.2 

28.5 

28.3 

0.1 

28J 

-35J2 

1.32 

1.33 

1.3 

1.3 

1.26 

1.29 

1.30 

0.02 

1.32 

-1.62 

1.5 

1.4 

1.4 

1.3 

1.4 

1.5 

1.4 

0.1 

1.5 

-1.8 

29 

32 

29 

33 

34 

27 

31 

.   3 

34 

-40 

0.36 

0.37 

0.4 

0.36 

0.36 

0.36 

0.37 

0.02 

0.39 

-0.47 

0.84 

0.84 

0.84 

0.84 

0.84 

0.84 

0.84 

18 

18 

18 

16 

17 

17 

17 

1 

18 

-22 

0.8 

0.74 

0.78 

0.76 

0.8 

0.8 

0.78 

0.02 

0.80 

-0.98 

25 

27 

28 

28 

28 

29 

28 

1 

29 

-35 

62 

63 

66 

62 

65 

66 

64 

2 

66 

-81 

210 

240 

200 

220 

230 

220 

222 

13 

238 

-283 

6.76 

6.74 

6.76 

6.71 

6.76 

6.73 

6.74 

0.02 

6.76 

-8.38 

6.4 

6.4 

6.5 

6.4 

6.4 

6.5 

6.4 

0.0 

6.5 

-8.0 

5.3 

5.6 

4.8 

5.9 

5.7 

5.0 

5.4 

0.4 

5.9 

-6.9 

CLEAR  LAKE 


28  APR  1988 


ALKTI(GRAN) 

ALKT(TFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 
K 
Mg 
Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHie  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

0.39 

0.45 

0.33 

0.37 

0 

0.26 

0.28 

0.15 

0.47 

0.09 

2.42 

2.49 

2.34 

2.37 

1.97 

2.14 

2.26 

0.18 

2.49 

2.03 

27 

77 

20 

19 

18 

19 

31 

23 

59 

2 

2.2 

2.1 

2.2 

2.1 

2.2 

2.2 

2.2 

0.0 

2.2 

2.1 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.4 

0.4 

25.8 
0.66 

25.9 
0.68 

25.7 
0.67 

25.5 
0.67 

26.9 
0.72 

25.7 
0.56 

25.9 
0.66 

0.5 

26.6 
0.73 

25.3 
0.59 

0.05 

IJ 

1.5 

1.4 

1.3 

1.7 

1.4 

1.5 

0.1 

1.6 

1.3 

44 

48 

50 

58 

44 

45 

49 

5 

55 

43 

0.34 

0.3* 

0.34 

0.34 

0.36 

0.33 

0.34 

0.01 

0.35 

0.33 

0.58 

0.60 

0.58 

0.60 

0.62 

0.58 

0.60 

0.01 

0.61 

0.58 

63 

64 

62 

63 

77 

62 

66 

6 

73 

58 

0.46 

0.48 

0.48 

0.48 

0.52 

0.48 

0.49 

0.02 

0.51 

0,47 

33 

37 

35 

34 

27 

35 

34 

3 

38 

29 

55 

55 

56 

55 

52 

65 

57 

4 

62 

51 

160 

160 

140 

140 

160 

150 

150 

9 

161 

139 

5.74 

5.78 

5.78 

5.81 

5.44 

5.67 

5.70 

0.14 

5.87 

5.53 

8.0 

8.1 

8.2 

8.1 

8.5 

8.0 

8.2 

0.2 

8.4 

8.0 

4.6 

5.6 

4.8 

3.8 

4.1 

4.9 

4.6 

0.6 

5.4 

3.8 

CRADLE  LAKE 


29  APR  1988 


CHEMISTRY 
PARAMETER 

ALKTl(GRAN) 

ALKT(TFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

1 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95        L95       1 

0.47 

0.47 

0.38 

0.4 

0.37 

0.41 

0.41 

0.03 

0.45 

0.36 

2.22 

2.27 

2.24 

2.25 

2.16 

2.17 

2.22 

0.04 

2.27 

2.16 

13 

15 

16 

17 

15 

15 

16 

1 

17 

15 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

0.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.2 

0.2 

25.0 

22.5 

22.5 

22.4 

22.0 

21.9 

22.3 

0.3 

22.6 

21.9 

0.67 

0.69 

0.75 

0.68 

0.66 

0.66 

0.69 

0.03 

0.73 

0.65 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

0.0 

1.3 

1.2 

45 

55 

58 

46 

99 

52 

62 

19 

85 

39 

0.25 

0.26 

0.27 

0.24 

0.24 

0.22 

0.25 

0.02 

0.27 

0.22 

0.52 

0.54 

0.56 

0.54 

0.54 

0.54 

0.54 

0.01 

0.55 

0.53 

34 

36 

36 

35 

37 

37 

36 

1 

37 

35 

0.44 

0.46 

0.46 

0.44 

0.44 

0.44 

0.45 

0.01 

0.46 

0.44 

39 

40 

39 

40 

43 

38 

40 

2 

42 

38 

47 

49 

49 

48 

50 

50 

49 

1 

50 

4« 

170 

220 

210 

180 

190 

180 

196 

16 

216 

176 

5.66 

5.66 

5.63 

5.65 

5.64 

5.65 

5.65 

O.Ol 

5.66 

5.63 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

0.0 

6.6 

6.5 

5.2 

7.9 

8.8 

5.0 

6.7 

6.1 

•     6.9 

1.3 

8.5 

5.2 

CROSSON  LAKE 


21  MAY  1988 


ALKTl(GRAN) 

ALKT(TFE) 

Al 

Ca 

CI 

COND25 

Die 

DOC 

Fe      . 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

0.45 

0.4 

0.42 

0.27 

0.53 

0.47 

0.42 

0.09 

0.53 

0.31 

2.36 

2.29 

2.4 

2.13 

2.4 

2.37 

2.32 

0,10 

2.44 

2.19 

65 

59 

57 

80 

57 

57 

62 

9 

73 

51 

2.3 

2.3 

2.3 

2.5 

2.4 

2.3 

2.4 

0.1 

2.5 

2.3 

0.4 

0.4 

0.4 

0.5 

0.4 

0.4 

0.4 

0.0 

0.5 

0.4 

25.4 

25.9 

25.9 

29.0 

25.8 

25.8 

26.5 

1.3 

28.0 

24.9 

0.75 

0.82 

0.66 

0.62 

0.75 

0.69 

0.71 

0.07 

0.80 

0.62 

3.9 

3.9 

4.0 

6.0 

3.8 

3.8 

4.3 

0.9 

5.4 

3.2 

330 

350 

340 

360 

340 

330 

344 

10 

357 

331 

0.29 

0.28 

0.28 

0.28 

0.29 

0.28 

0.2« 

0.00 

0.29 

0.28 

0.74 

0.78 

0.78 

0.86 

0.78 

0.76 

0.79 

0.03 

0.84 

0.75 

34 

35 

34 

34 

35 

36 

35 

1 

36 

34 

0.66 

0.64 

0.66 

0.74 

0.68 

0.66 

0.68 

0.03 

0.72 

0.63 

19 

18 

17 

33 

18 

15 

20 

6 

28 

12 

172 

170 

174 

141 

167 

173 

165 

12 

180 

150 

350 

260 

270 

580 

340 

290 

348 

119 

496 

200 

5.55 

5.52 

5.51 

5.28 

5.55 

5.59 

5.49 

0.11 

5.62 

5.36 

7.1 

7.3 

7.2 

8.0 

7.1 

7.2 

7.4 

0.3 

7.8 

6.9 

14.0 

12.2 

13.8 

21.5 

12.3 

13.7 

14.7 

3.5 

19.0 

10.3 

DELANO  LAKE 


04  MAY  1988 


CHEf^STRY 
PARAMETER 

ALKTKGRAN) 

ALKTI(TFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

2.32 

2.27 

2.27 

2.33 

2.21 

2.29 

2.27 

0.04 

2.32 

2.23 

4.25 

4.06 

4.03 

4.16 

4.07 

4.18 

4.10 

0.06 

4.17 

4.03 

54 

52 

50 

48 

53 

52 

51 

2 

53 

49 

2.6 

2.5 

2.6 

2.5 

2.5 

2.5 

2.5 

0.0 

2.6 

2.5 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

ERR 

ERR 

ERR 

29.4 

29.7 

29.8 

29.8 

29.8 

29.8 

29.8 

0.0 

29.8 

29.7 

L24 

1.23 

1.15 

1.19 

1.23 

1.19 

1.20 

0.03 

1.24 

1.16 

4.3 

4.3 

5.0 

4.4 

4.4 

4.3 

4.5 

0.3 

4.8 

4.2 

200 

190 

190 

180 

180 

230 

194 

19 

217 

171 

0.41 

0.40 

0.40 

0.40 

0.40 

0.39 

0.40 

0.00 

0.40 

0.39 

1.02 

1.04 

1.00 

1.00 

1.00 

1.00 

1.01 

0.02 

1.03 

0.99 

49 

48 

47 

47 

42 

48 

46 

2 

49 

44 

0.82 

0.78 

0.76 

0.78 

0.78 

0.76 

0.77 

0.01 

0.78 

0.76 

15 

7 

6 

7 

9 

4 

7 

2 

9 

5 

170 

168 

168 

168 

157 

165 

165 

4 

170 

160 

290 

260 

250 

240 

260 

280 

258 

13 

274 

242 

6.12 

6.10 

6.12 

6.13 

6.10 

6.13 

6.12 

O.Ol 

6.13 

6.10 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

0.0 

7.6 

7.6 

9.1 

8.4 

7.9 

7.5 

10.6 

9.9 

8.8 

1.2 

10.3 

7.4 

HAMER  LAKE 


18  APR  1988 


ALKTI(GRAN) 

ALKT(TFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

0.36 

0.64 

0.48 

0.37 

-0.11 

0.80 

0.44 

0.31 

0.82 

0.05 

2.12 

2.31 

2.27 

2.05 

1.63 

2.55 

2.16 

0.31 

2.55 

1.78 

171 

165 

164 

173 

183 

167 

170 

7 

179 

162 

2.7 

2.7 

2.6 

2.7 

2.7 

2.7 

2.7 

0.0 

2.7 

2.6 

2.1 

1.6 

1.6 

2.1 

1.7 

1.6 

1.7 

0.2. 

2.0 

1.5 

33.2 

32.6 

32.9 

33.3 

34.1 

32.8 

33.1 

0.5 

33.8 

32.5 

1.30 

1.20 

1.18 

1.36 

1.56 

1.24 

1.31 

0.14 

1.48 

1.13 

7.9 

7.7 

7.9 

7.9 

8.1 

7.7 

7.9 

0.1 

8.0 

7.7 

350 

390 

370 

340 

290 

380 

354 

36 

399 

309 

0.46 

0.43 

0.45 

0.46 

0.44 

0.47 

0.45 

0.01 

0.47 

0.43 

0.68 

0.66 

0.68 

0.66 

0.66 

0.68 

0;67 

,    0.01 

0.68 

0.66 

48 

47 

46 

45 

42 

47 

45 

2 

48 

43 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

ERR 

ERR 

ERR 

55 

50 

51 

52 

42 

57 

50 

5 

56 

44 

112 

120 

120 

119 

104 

130 

119 

8 

129 

108 

460 

430 

410 

410 

410 

460 

424 

20 

448 

400 

5.14 

5.26 

5.20 

5.13 

4.96 

5.30 

5.17 

0.12 

5.32 

5.02 

7.5 

7.4 

7.5 

7.6 

7.5 

7.6 

7.5 

0.1 

7.6 

7.4 

11.0 

11.9 

12.1 

12.2 

11.9 

12.1 

12.0 

0.1 

12,2 

11.9 

HARP  LAKE 


25  APR  1988 


CHEMISTRY 
PARAMETER 

ALKTl(GRAN) 

ALKTfTFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

PH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

3.40 

3.29 

3.40 

3.26 

3.46 

3.30 

3.34 

0.08 

3.44 

3.25 

5.06 

5.08 

5.17 

5.03 

5,12 

5.01 

5.08 

0.06 

5.15 

5.01 

27 

33 

27 

26 

24 

28 

28 

3 

31 

24 

3.0 

2.9 

2.9 

2.9 

3.0 

2.9 

2.9 

0.0 

3.0 

2.9 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

33.4 

33.2 

33.7 

33.7 

33.6 

33.4 

33.5 

0.2 

33.8 

33.3 

1.47 

1.35 

1.49 

1.42 

1.34 

1.32 

1.38 

0.06 

1.46 

1.31 

3.3 

3.6 

3.4 

3.3 

3.4 

3.5 

3.4 

0.1 

3.6 

3.3 

100 

100 

100 

100 

98 

94 

98 

2 

101 

96 

0.53 

0.50 

0.52 

0.51 

0.54 

0.51 

0.52 

0.01 

0.53 

0.50 

1.08 

1.08 

1.10 

1.10 

1.10 

1.08 

1.09 

0.01 

1.10 

1.08 

26 

26 

27 

27 

26 

24 

26 

1 

27 

25 

1.24 

1.26. 

1.30 

1.30 

1.34 

1.30 

1.30 

0.03 

1.33 

1.27 

3 

8 

9 

3 

8 

6 

7 

2 

9 

4 

160 

148 

162 

161 

168 

154 

159 

7 

167 

150 

210 

210 

200 

220 

260 

220 

222 

20 

247 

197 

6.30 

6.31 

6.24 

6.25 

6.32 

6.29 

6.28 

0.03 

6.32 

6.24 

7.5 

7.5 

7.4 

7.5 

7.4 

7.4 

7.4 

0.0 

7.5 

7.3 

7.7 

7.5 

7.4 

8.3 

8.8 

7.1 

7.8 

0.6 

8.5 

7.0 

PINCHER  LAKE 


05  MAY  1988 


CHEMISTRY 
PARAMETER 

ALKTKGRAN) 

ALKTfTFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

F« 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

-0.05 

-0.10 

-0.02 

-0.05 

0.00 

0.48 

0.06 

0.21 

0.32 

-O.20 

1.83 

1.85 

1.89 

1.85 

1.90 

2.19 

1.94 

0.13 

2.10 

1.78 

77 

86 

85 

79 

82 

79 

82 

3 

86 

79 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.6 

0.0 

1.6 

1-5. 

0.2 

0.2 

0.2 

0.2 

0.2 

0.3 

0.2 

0.0 

0.3 

0.2 

22.1 

22.3 

22.1 

22.1 

22.1 

22.0 

22.1 

0.1 

22.2 

22.0 

0.52 

0.51 

0.5! 

0.48 

0.48 

0.48 

0.49 

0.01 

0.51 

0.47 

1.8 

1.9 

1.8 

1.9 

1.9 

1.8 

1.9 

0.0 

1.9 

1.8 

78 

80 

74 

78 

88 

79 

80 

5 

85 

74 

0.33 

0.33 

0.33 

0.33 

0.32 

0.33 

0.33 

0.00 

0.33 

0.32 

0.48 

0.48 

0.50 

0.50 

0.50 

0.50 

0.50 

0.01 

0.51 

0.49 

54 

55 

53 

54 

54 

56 

54 

1 

56 

53 

0.52 

0.54 

0.50 

0.50 

0.50 

0.48 

0.50 

0.02 

0.53 

0.48 

55 

56 

54 

56 

54 

56 

55 

1 

56 

54 

118 

111 

113 

117 

115 

116 

114 

2 

117 

112 

220 

260 

230 

230 

260 

230 

242 

15 

260 

224 

5.39 

5.38 

5.37 

5.38 

5.40 

5.45 

5.40 

0.03 

5.43 

5.36 

6.5 

6.7 

6.7 

6.5 

6.6 

6,6 

6.6 

0.1 

6.7 

6.5 

5.9 

5.6 

4.5 

4.1 

5.3 

3.8 

4.7 

0.7 

5.5 

3.8 

PLASTIC  LAKE 


26  APR  1988 


CHEMISTRY 
PARAMETER 

ALKTI(GRAN) 

ALKTfTFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

PH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

0.60 

0.43 

0.32 

0.17 

0.31 

0.15 

0.28 

0.10 

0.40 

0.15 

2.40 

2.28 

2.18 

2.27 

2.25 

2.02 

2.20 

0.10 

2.32 

2.08 

33 

31 

29 

32 

30 

50 

34 

8 

44 

25 

2.0 

2.0 

2.1 

2.0 

2.0 

2.0 

2.0 

0.0 

2.1 

2.0 

0.4 

0.6 

0.4 

0.4 

0.4 

0.3 

0.4 

0.1 

0.5 

0.3 

23.7 

22.3 

22.6 

22.4 

23.0 

22.8 

0.5 

23.4 

22.2 

0.85 

0.70 

0.74 

0.76 

0.80 

0.73 

0.75 

0.03 

0.79 

0.70 

2.0 

2.2 

1.9 

1.8 

1.9 

2.3 

2.0 

0.2 

2.3 

1.8 

115 

140 

110 

130 

190 

120 

138 

28 

173 

103 

0.19 

0.28 

0.21 

0.19 

0.19 

0.18 

0.21 

0.04 

0.26 

0.16 

0.54 

0.66 

0.58 

0.58 

0.56 

0.56 

0.59 

0.04 

0.63 

0.54 

38 

36 

36 

36 

38 

40 

37 

2 

39 

35 

0.50 

0.68 

0.50 

0.52 

0.50 

0.54 

0.55 

0.07 

0.63 

0.46 

53 

59 

60 

54 

50 

48 

54 

5 

60 

48 

71 

87 

75 

75 

73 

70 

76 

6 

83 

69 

215 

300 

220 

190 

220 

230 

232 

37 

277 

187 

5.64 

5.64 

5.61 

5.63 

5.59 

5.44 

5.58 

0.07 

5.67 

5.49 

6.5 

6.7 

6.5 

6.5 

6.6 

6.8 

6.6 

0^1 

6.7 

6.5 

5.5 

5.3 

6.0 

9.8 

7.3 

6.3 

6.9 

1.6 

8.8 

5.0 

SKIDWAY  LAKE 


20  APR  1988 


CHEMISTRY 
PARAMETER 

ALKTI(GRAN) 

ALKTfTFE) 

Al 

Ca 

CI 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

pH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95 

L95 

0.24 

0.28 

0.37 

0.29 

0.26 

0.27 

0.29 

0.04 

0.34 

0.25 

2.11 

2.10 

2.22 

2.15 

2.07 

2.16 

2.14 

0.05 

2.20 

2.08 

108 

105 

109 

112 

114 

112 

110 

3 

114 

107 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

I.l 

0.5 

1.1 

0.5 

0.5 

1.1 

0.7 

0.3 

1.1 

0.4 

21.8 

21.5 

22.0 

21.6 

21.6 

21.5 

■    21.6 

0.2 

21.9 

21.4 

1.51 

1.62 

1.62 

1.62 

1.57 

1.56 

1.60 

0.03 

1.63 

1.56 

2.9 

2.8 

2.9 

2.9 

3.0 

3.1 

2.9 

0.1 

3.1 

2.8 

320 

320 

310 

320 

320 

300 

314 

8 

324 

304 

0.33 

0.32 

0.34 

0.33 

0.32 

0.32 

0.33 

0.01 

0.34 

0.32 

0.46 

0.48 

0.50 

0.48 

0.48 

0.46 

0.48 

0.01 

0.50 

0.46 

140 

140 

140 

140 

140 

130 

138 

4 

143 

133 

0.62 

0.60 

0.64 

0.60 

0.60 

0.60 

0.61 

0.02 

0.63 

0.59 

102 

100 

101 

100 

103 

98 

100 

2 

102 

98 

79 

80 

83 

79 

80 

79 

80 

1 

82 

78 

370 

350 

370 

330 

330 

340 

344 

15 

363 

325 

5.26 

5.26 

5.31 

5.25 

5.26 

5.29 

5.27 

0.02 

5.30 

5.25 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

0.0 

5.8 

5.7 

11.8 

7.9 

9.5 

6.4 

9.4 

6.0 

7.8 

1.4 

9.6 

6.0 

WESTWARD  LAKE 


03  MAY  1988 


CHEMISTRY 
PARAMETER 

ALKTI(GRAN) 

ALKTfTFE) 

Al 

Ca 

a 

COND25 

Die 

DOC 

Fe 

K 

Mg 

Mn 

Na 

NH4 

N03 

TKN 

PH 

S04 

TP 


MID 

LITTORAL  BENTHIC  SITES 

1 

LAKE 

1 

2 

3 

4 

5 

AVG 

STD 

U95         L95       1 

2.07 

2.06 

1.93 

1.98 

2.04 

2.01 

2.00 

0.05 

2.06 

1.95 

3.41 

3.86 

3.79 

3.74 

3.92 

3.77 

3.82 

0.07 

3.90 

3.73 

7 

12 

12 

11 

9 

9 

11 

1 

12 

9 

2.1 

2.1 

2.2 

2.1 

2.2 

2.1 

2.1 

0.0 

2.2 

2.1 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.2 

0.2 

23.9 

24.2 

24.4 

24.3 

24.2 

24.2 

24.3 

O.I 

24.4 

24.2 

L18 

1.27 

1.27 

1.24 

1.21 

1.15 

1.23 

0.04 

1.28 

1.17 

1.3 

2.1 

1.4 

1.4 

1.3 

2.2 

1.7 

0.4 
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APPENDIX  1 
LRTAP  RATIONALE  AND  SAMPLING  PROTOCOLS 


As  part  of  the  overall  biological  effects  monitoring  program,  the  periodic  survey  of  lake 
benthos  is  intended  to  give  a  reliable  estimate  of  community  structure  for  the  common,  but 
sensitive,  benthic  and  semi-benthic  macroinvertebrates  and  to  determine  the  response 
through  time  of  these  communities  to  changing  environmental  conditions.  The  emphasis 
has  been  placed  on  sampling  three  major  groups:  Ephemeroptera,  Trichoptera  and 
Crustacea,  partly  due  to  the  established  sensitivity  of  these  groups  to  a  variety  of 
contaminants  and  partly  because  these  groups  are  important  links  in  the  food  chain,  are 
widely  represented  across  the  country  and  easily  sampled  by  a  variety  of  techniques. 

Four  principal  sampling  activities  are  used  to  characterize  the  benthic  fauna  of  each  lake. 
First,  representative  segments  of  shoreline  and  the  adjacent  shallow  littoral  areas  are 
sampled  with  sweep  nets  and  by  hand  to  collect  Ephemeroptera,  Trichoptera,  Odonata, 
Amphipoda,  Gastropoda  and  other  miscellaneous  shallow  water  forms.  .Second,  dredge 
samples  are  taken  from  the  deeper  portions  of  the  lake  to  collect  Amphipoda,  Mollusca  and 
Insecta  from  the  sub-littoral.  Third,  baited  wire  traps,  set  out  overnight,  are  used  to  capture 
Decapoda  and  Hirudinea.  And  fourth,  taxa  such  as  Mysis  or  Chaoborus,  which  are  benthic 
during  the  day,  but  planktonic  at  night,  are  captured  by  a  series  of  night  time,  vertical  net 
tows. 

The  methods  presented  here  have  been  tested  at  the  Experimental  Lakes  Area, 
northwestern  Ontario  and  are  thought  to  be  generally  applicable  to  most  lacustrine  habitats. 
Following  an  initial  year  of  testing  and  evaluation,  revisions  or  additions  to  the  protocol  may 
be  necessary 

Lake  Selection 

The  "lake  benthos"  portion  of  the  protocol  is  based  on  the  assumption  that  lakes  have  been 
selected  for  their  general  usefulness  in  biomonitoring,  according  to  the  criteria  agreed  upon 
at  the  May,  1986  Winnipeg  Workshop. 
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Survey  Timing 

It  is  difficult  to  base  the  characterization  of  any  habitat  on  the  presence  or  absence  of  the 
eariy  life  stages  of  most  benthic  invertebrates.  Youiig  are  difficult  to  collect  because  they 
often  choose  refuges  that  are  hard  to  sample  effectively.  Relative  to  the  adult  forms,  young 
are  small,  fragile  and  often  escape  all  but  the  finest  mesh  samplers,  or  are  damaged  beyond 
recognition.  In  addition,  young  are  often  morphologically  different  from  the  adults  and 
generally  of  little  use  to  the  taxonomists.  To  ensure  maximum  benefit  from  the  work, 
therefore,  it  is  important  that  the  benthic  surveys  be  conducted  at  a  time  of  year  when  the 
maximum  number  of  species  are  present  in  the  adult  form  or  late  larval  stages. 

For  crustacean  invertebrates,  this  time  is  in  the  spring  or  early  summer.  For  the 
Trichoptera,  Ephemeroptera  and  Odonata,  adult  insect  emergence  usually  begins  within  a 
month  or  two  after  ice-out  and  continues  throughout  the  summer,  depending  on  the  species 
present.  While  the  taxonomy  of  insects  is  primarily  based  on  the  adults,  the  latter  three 
groups  are  more  easily  sampled  in  their  aquatic  forms  as  larvae  or  nymphs  and  in  most  cases 
are  taxonomically  distinct  enough  to  provide  genus  or  species  level  identifications.  Larval 
identifications  of  the  Chironomidae  or  the  Chaoboridae  are  more  difficult  without  associates 
adult  material.  However,  the  period  of  chironomid  emergence  is  protracted,  due  to  the 
variety  of  species  present  in  most  habitats,  so  only  a  few  adult  forms  could  be  sampled 
during  a  "one  short"  survey.  Adult  Diptera  should,  therefore,  be  overlooked  and  preference 
given  to  larval  sampling.  As  with  the  other  groups,  the  best  time  to  do  this  is  in  the  spring, 
prior  to  the  major  period  of  adult  insect  emergence.  The  resultant  loss  of  taxonomic 
information  for  the  chironomids  and  chaoborids  is  probably  not  critical  since  these  insects 
generally  appear  to  be  more  resistant  to  various  forms  of  pollution  than  other  benthic  taxa. 

Mollusks  and  leeches  can  be  effectively  sampled  at  any  time  of  the  year  but,  in  the  case  of 
decapoda  crustaceans,  there  are  some  advantages  to  sampling  either  in  the  spring  or  late 
fall.  Crayfish  overwinter  in  the  intermoult  stage  and  females  lay  eggs  in  the  spring,  so  at 
this  time  of  year,  collections  can  be  used  to  evaluate  the  maximum  degree  of  exoskeleton 
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hardening  and  breeding  success.  By  late  fall  young-of-the-year  crayfish  can  be  captured 
(though  sometimes  with  difficulty)  to  determine  recruitment  success. 

Although  the  optimum  time  of  year  to  sample  each  system  will  ultimately  depend  upon  a 
consideration  of  the  various  life  histories  of  its  fauna,  it  seems  that,  as  a  general  rule,  it  is 
best  to  sample  in  the  spring. 

Sampling  Methods 

a)         Optimizing  Sampling  Effort 

The  sampling  protocol  outlined  below  is  intended  to  be  used  as  a  guideline.  The 
methodologies  have  been  chosen  for  their  general  usefulness,  but  they  are  quite 
specific  in  their  detail.  Although  it  is  recognized  that  they  may  not  be  universally 
applicable,  each  of  the  methods  should  be  tried. 

The  lack  of  a  precise  definition  of  the  amount  of  sampUng  effort  required  to  yield 
a  representative  sample  of  the  fauna  in  each  habitat,  is  one  area  of  critical  weakness 
in  the  protocol.  This  is  particularly  true  of  the  section  on  shoreline  and  shallow 
littoral  sampling,  where  sampling  effort  has  been  defined  as  the  amount  of  time  spent 
performing  each  sampling  activity.  The  shoreline  and  shallow  water  areas  of  most 
lakes  are  the  most  productive  and  diverse  habitats  and  often  the  most  difficult  to 
sample  effectively.  This  area  also  contains  the  greatest  number  of  sensitive  species, 
largely  because  the  animals  are  exposed  to  the  highest  fluxes  of  pollutants  entering 
the  lake.  It  is  important,  therefore,  to  take  great  care  when  choosing  the  sampling 
sites  and  to  obtain  some  measure  of  sampling  efficiency. 

Gear  type,  physical  conditions  of  the  area  and  the  skill  of  individual  workers  are  all 
factors  which  will  affect  collecting  efficiency.  Two  procedures  are  recommended  for 
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the  first  year  of  sampling  (and  periodically  thereafter)  to  maximize  the  specimen 
return  and  minimize  sampling  effort: 

i)  An  experienced  biologist  should  make  the  decisions  about  where  to  sample 
and  how  it  should  be  done  (assuming  that  modifications  to  standard 
procedures  are  necessary).  The  biologist  should  oversee  the  sampUng 
operation,  train  assistants  and  eventually  ensure  program  continuity  from  year 
to  year. 

ii)  Using,  as  a  guideline,  the  sampUng  times  suggested  in  the  "shore  sampling" 
section  of  the  protocol,  the  biologist  should  make  three  separate  sets  of 
collections  at  each  site,  then  subsequently  determine  an  optimum  sampUng 
strategy.  This  optimimi  should  be  taken  as  the  sampling  time  necessary  to 
obtain  more  than  90%  of  the  maximum  number  of  species  found  at  any 
location.  Similarly,  the  number  of  dredge  and  net  tow  samples  required 
should  also  be  evaluated. 

b)        Shore  and  Shallow  Littoral  Collections 

i)         Purpose 

Many  important  indicator  species  occupy  the  shallow  littoral  habitat. 
Principally,  one  should  expect  to  collect  representatives  of  the 
Ephemeroptera,  Trichoptera,  Odonata,  Decapoda,  Amphipoda,  Diptera  and 
Coleoptera.  The  goal  is  to  sample  as  many  different  areas  as  possible  but,  at 
the  same  time,  avoid  collecting  large  volumes  of  the  vegetation,  mud, 
allochthonous  material,  rocks  and  gravel  that  characterize  this  habitat.  In 
addition,  it  is  important  to  minimize  habitat  destruction  during  the  sampling 
process. 
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ii)         Site  Selection  and  Documentation 

Five  shoreline  sampling  sites  should  be  chosen  for  each  lake.  These  locations 
should  include  both  average  and  extreme  habitat  types,  but  should  be  chosen 
with  a  view  to  a  representative  characterization  of  the  lake.  Preference 
should  be  given  to  areas  which  afford  good  cover  or  great  physical,  within-site 
diversity.  It  is  desirable  that  sites  be  chosen  on  both  the  windward  and 
leeward  shores.  Areas  within  the  immediate  influence  of  inflowing  rivers  or 
streams  should  be  avoided,  unless  there  is  some  overriding  reason  to  include 
them,  because  the  faunal  composition  of  these  regions  is  more  likely  to  reflect 
the  characteristics  of  the  inflow  than  those  of  the  lake. 

Site  locations  should  be  plotted  on  a  lake  map.  Each  site  should  then  be 
described  in  writing  and  photographed  to  provide  a  record  for  future 
comparison,  thus,  any  change  in  the  species  assemblage  at  a  location  can  be 
correlated  with  long  term  changes  in  habitat  condition.  This  baseline  record 
is  also  useful  for  monitoring  any  habitat  destruction  which  may  occur  as  a 
result  of  the  samphng  activities. 

Local  conditions  of  wind  speed  and  direction,  air  and  water  temperature, 
water  level,  cloud  cover,  precipitation,  etc.  should  also  be  noted  at  the  time 
of  sampling. 

iii)       Sampling  Procedures 

Sweep  net  samples  are  to  be  taken  from  the  complete  range  of  habitat  type 
in  the  0-1  m  depth  range.  With  care,  the  amount  of  extraneous  substrate 
collected  by  this  method  can  be  minimized.  This  is  desirable  because  it  not 
only  simplifies  the  task  of  sorting  out  the  specimens,  but  also  reduces  damage 
to  the  habitat.    During  the  collecting  period  the  net  should  be  emptied 
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frequently  to  prevent  clogging  and  loss  of  specimens.  Suggested  sampling 
time:    10  minutes. 

As  the  final  phase  of  the  shoreline  sampling,  the  field  worker  should  spend 
time  making  hand  collections  of  invertebrates  by  turning  over  rocks,  inspecting 
debris  and  examining  other  hard  to  sample  habitats.  This  is  often  the  most 
effective  way  of  sampling  Trichoptera,  Ephemeroptera,  MoUusca  and  other 
sessile  or  burrowing  animals.  Specimens  (other  than  leeches)  should  be 
preserved  as  they  are  collected.  Note  that  leeches  contract  when  preserved, 
thereby  obscuring  their  taxonomically  useful  features.  To  prevent  this 
problem  it  is  usually  easiest  to  identify  the  .material  live  or  to  narcotize 
specimens  with  carbon  dioxide  (Alka  Seltzer  tablets,  dilute  soft  drinks,  soda 
water  or  beer)  prior  to  preserving  them.  Suggested  sampling  time:  15 
minutes. 

iv)       Secondary  Sample  Processing  and  Specimen  Identification 

Once  the  specimens  have  been  brought  back  to  the  laboratory  they  are  fixed 
with  Kahle's  fluid  for  two  days.  The  preservative  should  then  be  changed  to 
70%  Ethanol  to  prevent  specimens  from  becoming  bleached  or  embrittled. 

•  To  facilitate  sorting,  unprocessed,  preserved  samples  may  be  stained  with 
Rose  Bengal  solution  (a  vital  stain  that  colours  animal  tissues  pink)  just  prior 
to  examining  them  in  the  laboratory. 

Specimens  should  be  identified  to  the  species  level  (where  possible)  according 
to  the  taxonomic  keys  given  in  the  references  listed  in  Appendix  2,  or  with  the 
aid  of  taxonomic  experts.  Type  specimens  of  all  taxa  should  be  archived  for 
future  reference. 
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APPENDIX  2 
MAPS  OF  THE  STUDY  LAKES 


SITE  #5 


_    H 
_    G 

_  r 

_    E 

D 
C 
B 
_    A 


Blue   Chalk   Lake 


200m 


Muskoka       Dist. 

Ridout  Tp. 

Lat.45»   12'  Long.ya"  56' 


_   J 


_    H 


_    G 


SITE  #1 


Clear   Lake 


SfTE   §2 


_  r 


_    D 


_    B 


250m 


Holiburton  Co. 

Sherborne  Tp. 

101.45"   11'      Long.TS"  43' 


8  9  10         11  12 


_  J 


U  H 
G 
F 

_   E 

_  D 
C 
B 

U   A 


SrTE  |1 


OUTFLOW 


SHE  #5 


0  200 

Haliburton  Co. 

Lawrence  Tp. 

Lat.45°  28'  Long.TS"  35' 


_    H 
_   G 

_   F 
E 

D 
C 

B 

_   A 


Crosson   Lake 


SITE  §3 


0  500  m 
Muskoka              Dist. 
Oakley               Tp. 

Lat.  45°  05'     Long.  79°  02' 


10         11  12 


- 

1 

1             1             1 

1 

1 

1        1       1        1        1       1 

- 

~- 

H 
G 

/ 

Delano    Lake 

- 

r 

^^    .                           OUTFLOW 
SfTE   |l                  ^ 

- 

- 

E 

>" 

"^ 

SfTE 

n 

n  ^    T^--^^    f 

- 

-~ 

D 
C 

J 

1                               -^ 

- 

.^-L- 

- 

B 

SITE  |4- 

SITE  #5 

50m 

- 

0~ 

2 

- 

A 

1               1              1              1 

1 

Nipissing            Dist. 
Canisboy               Tp. 
Lat.45°   31'      Long.7a°   36' 

1              1              1             1              1              1              1 

- 

- 

J 

/'X  SITE  |4 

- 

- 

1 

1         \           Homer   Lake 

- 

— 

H 
G 

/ 

j 

- 

- 

F 

- 

- 

D 

SfTE 

> 

/ 

- 

1                                       1 
0                               500m 

- 

C 

Parry   Sound   Dist. 
Humphrey          Tp. 
Lot.45°    14'   Long.yg"  48' 

/ 

f\ 

I  ^ 

- 

- 

B 

/   . 

V          \  y    sriE  |2 

- 

— 

A 

outflow/^ 

A_/  SITE  |1     ^ 

_ 

12           3            4 

J 1 \ \ 

5 
1 

6 

7            8          9           10         11           12 
1             1            1             1             1             1 

ouTROvy  y 


_  H 

_  G 

_  F 

_  E 

D 
C 
B 
U   A 


Harp   Lake 


Muskoka     Diat. 

Ridout       Tp. 

Lot.   45°   ir   Long.   78°  56' 


SITE  #4 


SITE  fl5 


_   J 


_    I 


_    H 


_    G 


_    F 


_    F 


_    D 


_    C 


_    B 


Pincher   Lake       - 


12  3  4 


0  500  m 

Nipissing  Dist. 
McCraney  Tp. 

Lat.45°  34'  Long.78°  51' 
5           6  7  8  9 


OOTFLOW 


10         11  12 


_  I 


_   G 

_    F 
_    E 

D 
C 
B 
_  A 


SfTE  §2 


SITE  #1 


Plastic   Lake 


V 


V 


0 


250m 


Haliburton  Co. 

Sherborne  Tp. 

Lat.45°   11'   Long.78°  50' 


OLfTFLOW 


_    J 


_    I 
_    H 

G 

F 

_  E 
_  D 
_   C 


Skidway   Lake 


SOOnn 

Party  Sound   Dist. 
Conger  Tp. 

Lat.45°    12'   Long.79°  52' 


12 


_  I 


H 
G 

_    F 

_    E 


D 
C 

B  o"" 


_   A 


Nipissing  Dist. 

Peck  Tp. 

Lat.45°  29'      Long.78°  47' 


SITE  |(3 


Westward   Lake 


SITE  #1 


_    J 


_    H 

G 
F 

_  E 
_  D 
_  C 
_  B 
_   A 


SITE  #1 


Muskoka  Dist. 

Watt  Tp.  ^ 

Lat.45°   13'     laiJS"  33'  0 


Young    Lake 


.smE  j!f3 


SFTE  §A 


10         11  12 


APPENDIX  3 

LAKE  INVENTORY  DATA  SUMMARIES 
WITH  SAMPLING  SITE  DESCRIPTIONS 


Substrate  types: 

LOS 

-  highly  organic  floculent 

CSD 

-  coarse  sand 

SLT 

-  silt 

COB 

-  cobble 

FEB 

-  pebbles 

BON 

-  boulders 

BDR 

-  bedrock 

BLUE  CHALK 

Drainage  System 


Geology 
Crayfish  Species 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
CSD  COB 


Site  #2 
LOS 

Site  #3 
LOS 

Site  #4 
CSD  PEB  LOS 


Site  #5 
CSD 


Black  River  drainage  watershed  (2EC15). 

The  outflow  enters  Red  Chalk  Lake  which  flows  southward  into  the 
Pairo  Lakes.  The  Pairo  Lakes  then  flow  to  a  creek  enroute  to  the 
Black  River  which  eventually  reaches  Lake  Simcoe. 

Minor  till  plain  is  the  major  surficial  deposit  (on  average)  at  Blue 
Chalk,  and  the  bedrock  type  is  granitized  biotite  gneiss. 

Cambarus  bartoni,  Orconectes  propinquus  and  Orconectes  virilis  (Reid 
and  David  1990). 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  = 
84.2  ^q  -L-"). 

Secchi  depth  measurements  (mean  value  =  6.0  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  5.65  ^q  'L'*) 
indicate  that  Blue  Chalk  Lake  is  oligotrophic. 

shoreline  -  t-brush,  logs,  birch,  white  pine,  cedar  and  spruce  trees, 
substrate  -  sand  (50%  of  the  site),  rocks  (40%),  macro  Eriocaulon 
coverage  (5%)  and  5%  sticks. 

shoreline  -  logs,  t-brush,  birch  and  white  pine  trees, 
substrate  -  detritus  (70%  )  and  30%  logs/sticks. 

shoreline  -  t-brush,  cedar,  birch,  white  pine  and  balsam  fir  trees, 
substrate  -  detritus  (65%  of  the  site)  and  35%  stick/logs. 

shoreline  -  t-brush,  logs,  cedar,  birch,  white  pine,  maple  and  balsam  fir 

trees 

substrate  -  sand/PEB  (45%  of  the  site),  detritus  (40%),  sticks/logs 

10%)  and  5%  macros. 

shoreline  -  t-brush,  logs,  birch,  cedar,  white  pine  and  maple  trees, 
substrate  -  sand  (75%  of  the  site),  macros  (20%)  and  5%  logs/sticks. 


App.  3  -  1 


CLEAR  LAKE 

Drainage  System 


Geology 


Cameron  Lake  drainage  watershed  (2HF08). 

The  outflow  enters  Big  Hawk  Lake  which  flows  southward  to  Halls 
Lake.  Halls  Lake  flows  through  Boshkung,  Mountain  and  Horseshoe 
Lakes  enroute  to  the  Gull  River  which  eventually  reaches  Lake  Simcoe 
and  then  Georgian  Bay  in  Lake  Huron  (Reid  and  Snyder  1986). 

The  surficial  cover  is  dominated  by  thin  till  and  rock  ridges.  The 
biotite  gneiss  is  composed  of  metamorphosed  beds  of  greywacke, 
arkose  and  sandstone  (Reid  and  Snyder  1986).  The  bedrock  type  is 
biotite  gneiss  with  traces  of  small  marble  interbeds. 


Crayfish  Species        Cambarus  bartoni  and  Orconectes  propinquus. 

Stresses 
Acidification:  The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkahnity  = 

7.8  /xeq  •L'). 

Eutrophication:  Cultural  eutrophication  is  not  a  stress  in  Clear  Lake.  Secchi  depth 
measurements  (mean  value  =  7.8  m)  and  the  chemical  parameter  total 
phosphorus  (ice-free  mean  value  =  3.8  /icq  •L"')  indicate  that  Clear 
Lake  is  oligotrophic. 

Site  #1  shoreline  -  lab.  tea,  white  pine  and  hemlock  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site)  and  30%  cobble. 

Site  #2  shoreline  -  bedrock,  boulders,  white  pine  and  cedar  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site)  and  30%  rocks/cobble. 

Site  #3  shoreline  -  lab.  tea,  white  pine  and  cedar  trees. 

CSD  LOS  substrate  -  sand  (50%  of  the  site),  detritus  (30%)  and  20%  macros. 

Site  #4  shoreline  -  lab.  tea  and  cedar  trees. 

CSD  COB  substrate  -  sand  (60%  of  the  site),  macros  (30%)  and  10%  rock. 

Site  #5  shoreline  -  bedrock,  lab.  tea,  white  pine  and  hemlock  trees. 

LOS  substrate  -  detritus  (70%  of  the  site),  Eriocaulon  (20%)  and  10%  logs. 


App.  3  -  2 


CRADLE  LAKE 

Drainage  System 


Geology 


Upper  Madawaska  River  watershed  (2KD18). 

The  outflow  is  south  into  Bonnechere  Lake  which  flows  into  Phipps 
Lake  and  then  on  through  a  series  of  lakes  which  eventually  lead  to 
the  Upper  Madawaska  River  and  on  to  the  Ottawa  River. 

The  surficial  cover  of  the  watershed  consist  of  (22.7%  of  the  area)  by 
sand  and  gravel,  underlined  with  44.6%  of  unsubdivided  veneer. 
Bedrock  knobs  account  for  0.4%  of  the  watershed.  The  bedrock  in 
this  watershed  consists  of  granite,  gneiss,  quartzose  sandstone,  syenitic 
and  associated  alkalic  rocks  (100%  of  the  land  area). 


Crayfish  Species        Cambarus  bartoni 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS  CSD  COB 


Site  #2 
LOS 

Site  #3 
COB  PEB 
CSD  LOS 

Site  #4 
LOS 

Site  #5 
LOS 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  = 
9.4  /ieq  •L'). 

Secchi  depth  measurements  (mean  value  =  7.7  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  6.2  /xeq  'L") 
indicate  that  Cradle  Lake  is  oligotrophic. 

shoreline  -  leather  leaf,  black  spruce  and  tamarack  trees. 

substrate  -  detritus  (40%  of  the  site),  sand  (35%),  sticks  &,  logs  (20%) 

and  5%  rocks. 

shoreline  -  leather  leaf  and  tamarack  trees. 

substrate  -  detritus  (80%  of  the  site)  and  20%  logs/sticks. 

shoreline  -  leather  leaf. 

substrate  -  rock/stones  (40%  of  the  site),  sand  (30%),  logs/sticks  (25%) 

and  5%  detritus. 

shoreline  -  black  spruce,  white  pine,  cedar  and  hemlock  trees, 
substrate  -  detritus  (80%  of  the  site),  and  20%  logs/sticks. 

shoreline  -  "dead  heads",  cedar  and  hemlock  trees, 
substrate  -  LOS  (100%  of  the  site). 


App.  3  -  3 


CROSSON  LAKE 

Drainage  System 

Geology 


Black  River  drainage  watershed  (2EC15). 

The  outflow  joins  Clear  Creek  which  flows  southward  into  the  Black 
River.  The  Black  River  then  eventually  reaches  Lake  Simcoe. 

The  surficial  geology  of  Crosson  Lake  is  composed  of  peat  and  ponded 
areas  surrounded  by  expanses  of  thin  till  and  rock  ridges.  The  bedrock 
type  in  this  basin  is  migmitite  (0-30%  mafic). 


Crayfish  Species        Cambarus  bartoni  and  Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
COB  PEB 
CSD  LOS 


Site  #2 
LOS  COB  CSD 


Site  #3 
CSD  LOS 


Site  #4 
CSD  LOS 


Site  #5 
LOS  COB  CSD 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  = 
9.0  /icq  •L'). 

Secchi  depth  measurements  (mean  value  =  3.5  m)  and  the  chemical 
parameter  total  phosphorus  (ice-fi"ee  mean  value  =  10.2  ^q  •L') 
indicate  that  Crosson  Lake  is  mesotrophic. 

shoreline  -  mostly  boulders  &  bedrock,  T-brush,  hemlocks,  large  pines, 
balsam  firs,  oaks  and  ferns. 

substrate  -  rocks  &  PEB  (45%  of  the  site),  sand  (45%),  macros  (5%) 
and  5%  detritus. 

shoreline  -  large  rocks,  T-brush,  hemlocks,  birches,  oaks  and  floating 

logs. 

substrate  -  logs/sticks  (60%  of  the  site),  detritus  (20%),  rock  (10%), 

sand  (5%)  and  5%  macros. 

shoreline  -  T-brush,  floating  logs,  birch,  balsam  fir  and  large  pine  trees, 
substrate  -  sand  (60%  of  the  site),  detritus  (20%),  sticks  (10%)  and 
10%  macros  (lily  pads). 

shoreline  -  marsh  like  area  (T-brush  back  about  40'),  cedar,  tall  pines, 
hemlock,  birch  and  floating  logs. 

substrate  -  sand  (30%  of  the  site),  sticks  (30%),  detritus  (30%)  and 
10%  macros  (arrowheads  &  lily  pads). 

shoreline  -  mostly  hemlock,  two  yellow  birches,  ferns,  and  fallen  trees, 
substrate  -  detritus  (50%  of  the  site),  macros  (20%),  rocks  (10%),  sand 
(10%)  and  10%  sticks. 


App.  3-4 


DELANO  LAKE 

Drainage  System       Upper  Madawaska  River  drainage  watershed  (2KD1). 

<  The  lake  flows  through  Cache  Lake  and  into  the  Upper  Madawaska 
River.  The  Madawaska  River  flows  east  through  a  series  of  lakes  to 
enter  the  Ottawa  River  at  Amprior. 

Geology  The  surficial  cover  consist  of  bedrock  knobs  and  ridges  with  very  thin, 

discontinuous  drift  cover  (56.4%).  Adjacent  areas  of  thin  drift  with 
numerous  outcrops  (12.0%  of  the  area)  are  accompanied  by 
glaciofluvial  outwash  (12.7%).  Organic  depositions  (8.8%)  follow 
Delano  Creek  from  the  one  pond  (0.4%  of  the  area)  to  Delano  Lake. 
The  bedrock  geology  consists  of  granite,  gneiss,  quartzose  sandstone, 
syenitic  and  associated  alkalic  rocks  (76.1%  of  the  land  area). 

Crayfish  Species        Cambarus  bartoni,  Orconectes  propinquus  and  Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS 


Site  #2 
LOS  COB 

Site  #3 
LOS 

Site  #4 
LOS 

Site  #5 
BOULOS 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity 
=  46  ^q  -L*).     . 

Secchi  depth  measurements  (mean  value  =  3.8  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  7.1  ^q  •L') 
indicate  that  Delano  Lake  is  oligotrophic. 

shoreline  -  floating  logs  with  sphagnum,  leather  leaf,  black  spruce  and 

cedar  trees. 

substrate  -  macrophytes  (50%  of  the  site),  and  50%  detritus. 

shoreline  -  leather  leaf,  cedar  and  hemlock  trees. 

substrate  -  detritus  (60%  of  the  site),  sticks  (30%)  and  10%  rocks. 

shoreline  -  leather  leaf,  cedar  and  hemlock  trees, 
substrate  -  detritus  (70%  of  the  site)  and  30%  sticks. 

shoreline  -  leather  leaf,  balsam  fir  and  hemlock  trees, 
substrate  -  detritus  (90%  of  the  site)  and  10%  sticks. 

shoreline  -  leather  leaf  along  shore,  accompanied  by  hemlock  trees, 
substrate  -  BOU  (80%  of  the  site)  and  20%  detritus. 


App.  3  -  5 


HAMERLAKE 

Drainage  System 

Geology 


Lake  Rosseau  drainage  watershed  (2EB5). 

The  outflow  enters  Silver  Lake  which  flows  south-east  into  Gordon  Bay 
on  Lake  Joseph. 

The  bedrock  geology  of  this  watershed  consists  of  granite,  gneiss, 
quartzose  sandstone,  syenitic  and  associated  alkalic  rocks. 


Crayfish  Species        Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS 


Site  #2 
LOS  CSD 


Site  #3 
BDR 


Site  #4 
SLT  LOS 
COB 


Site  #5 
LOS 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  = 
7.2  ^q  •L'). 

Secchi  depth  measurements  (mean  value  =  1.8  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  11.3  ^q  •L') 
indicate  that  Hamer  Lake  is  mesotrophic. 

shoreline  -  grasses,  labrador  tea,  several  dead  trees,  pine  and  birch 

trees. 

substrate  -  detritus  (60%),  Eriocaulon  and  arrow  heads  (35%)  and  5% 

logs. 

shoreline  -  submerged  ferns,  labrador  tea,  floating  grasses,  logs,  dead 
fallen  trees,  pine,  hemlock  and  snull  pie/hemlock  trees, 
substrate  -  macros:  hlypads  and  Eriocaulon  (40%),  detritus  (25%), 
sand  (20%)  and  15%  logs. 

shoreline  -  labrador  tea,  grasses,  floating  logs,  large  rocks,  hemlock  and 
white  pine  trees. 

substrate  -  macros:  arrow-head  and  Eriocaulon  (40%),  rock  shelf 
(30%),  BDR  (20%)  and  10%  logs. 

shoreline  -  few  rocks  along  shoreline,  labrador  tea,  grasses,  white  pines, 
oaks  and  maple. 

substrate  -  SLT/detritus  (40%),  macrophytes  Ericocaulon  (40%),  rocks 
(10%)  and  10%  sticks. 

shoreline  -  tall  pines,  hemlock  trees,  labrador  tea,  grasses,  ferns,  birch 

trees,  floating  logs  and  several  dead  trees. 

substrate  -  detritus  (50%),  sticks/logs  (25%)  and  macros:  lilypads 

(25%). 


App.  3  -  6 


HARP  LAKE 

Drainage  System 


Geology 


Upper  North  Branch  Muskoka  River  drainage  watershed  (2EB13). 

The  outflow  enters  Peninsula  Lake  which  flows  south-west  to  Fairy 
Lake.  Fairy  Lake  then  flows  into  the  North  Branch  Muskoka  River. 
The  Muskoka  and  Moon  River  system  finally  enters  into  Georgian  Bay 
on  Lake  Huron. 

Minor  till  plain  is  the  major  surficial  deposit  at  Harp  Lake.  The 
bedrock  geology  in  this  basin  consist  of  granitized  biotite  and 
hornblende  gneiss,  diorite  and  amphibolite  and  schist. 


Crayfish  Species        Cambarus  bartoni  and  Orconectes  propinquus. 

Stresses 
Acidification:  The  lake   is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity 

=  68  /leq  •L'). 

Eutrophication:  Secchi  depth  measurements  (mean  value  =  3.8  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  7.1  /icq  'L") 
indicate  that  Harp  Lake  is  oligotrophic. 

Site  #1  shoreline  -  t-brush,  birch  and  balsam  fir  trees. 

LOS  CSD  substrate  -  detritus  (35%  of  the  site),  macros  (Eriocaulon,  Lobelia  and 

arrow  heads,  25%  coverage)  and  20%  sand. 

Site  #2  shoreline  -  rock  face  (15'  high),  hemlock,  birch  and  pine  trees. 

COB  CSD  substrate  -  rocks  and  COB  (65%  of  the  site),  sand  (30%)  and  5% 

macros   (Eriocaulon). 

Site  #3  shoreline  -  brush,  old  stumps,  cedar,  pine,  hemlock  and  birch  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site),  rocks  (20%),  sticks  (5%)  and  5% 

macros  (Eriocaulon). 

Site  #4  shoreline  -  t-brush,  floating  logs,  yellow  birch,  cedar  and  balsam  firs. 

CSD  COB  substrate  -  sand  (40%  of  the  site),  macros  (Eriocaulon  coverage  40%), 

rocks  (10%)  and  10%  sticks. 

Site  #5  shoreline  -  hemlock,  yellow  birch,  white  birch  and  cedar  trees. 

LOS  COB  substrate  -  sticks  &  logs  (40%  of  the  site),  detritus  (25%),  rocks/PEB 

PEB  CSD  (20%),  macros  (10%)  and  5%  sand. 


App.  3  -  7 


PINCHER  LAKE 

Drainage  System 

Geology 


Moon  River  and  Go  Home  River  watershed  (2EB13). 

The  outflow  runs  southwest  to  Clara  Lake  which  flows  through  a  series 
of  lakes  which  eventually  leads  to  Lake  Huron. 

The  surficial  cover  is  dominated  (61.8%  of  the  area)  by  bedrock  knobs 
and  ridges,  with  very  thin  discontinuous  drift  cover.  Sections  of  till 
account  for  19.1%  of  the  watershed.  Pond  areas  cover  2.4%,  and 
swamp  and  organic  deposits  cover  2.7%  of  the  watershed.  The 
bedrock  geology  consists  of  granite,  gneiss,  quartzose  sandstone, 
syenitic  and  associated  alkalic  rocks  (96.7%  of  the  land  area). 


Crayfish  Species        Cambarus  bartonu 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
COB  LOS 

Site  #2 
LOS 

Site  #3 
LOS  CSD  COB 


Site  #4 
LOS  COB 

Site  #5 
LOS 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  = 
-1  /icq  -L*). 

Secchi  depth  measurements  (mean  value  =  5.3  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  7.5  /leq  'L'*) 
indicate  that  Pincher  Lake  is  oligotrophic. 

shoreline  -  leather  leaf,  cedar,  black  spruce  and  tamarack  trees, 
substrate  -  rocks  (40%  of  the  site),  detritus  (30%)  and  30%  sticks. 

shoreline  -  leather  leaf. 

substrate  -  detritus  (80%  of  the  site),  and  20%  sticks. 

shoreline  -  leather  leaf,  hemlock,  cedar  and  black  spruce. 

substrate  -  detritus  (50%  of  the  site),  sand  (20%),  rocks  (10%),  sticks 

(10%)  and  10%  macrophytes. 

shoreline  -  leather  leaf,  hemlock,  cedar  and  black  spruce, 
substrate  -  detritus  (55%  of  the  site),  sticks  (40%)  and  5%  rocks. 

shoreline  -  leather  leaf  and  cedar  trees. 

substrate  -  logs/sticks  (60%  of  the  site),  and  40%  detritus. 


App.  3  -  8 


PLASTIC  LAKE 

Drainage  System 


Cameron  Lake  drainage  watershed  (2HF10). 

The  outflow  runs  south  to  St.  Nora  Lake.  St.  Nora  Lake  eventually 
flows  through  Boshkung,  Mountain  and  Horseshoe  Lakes  en  route  to 
the  Gull  River  which  eventually  reaches  Lake  Simcoe  and  then 
Georgian  Bay  in  Lake  Huron  (Girard  et  al.  1985). 

The  surficial  cover  of  the  watershed  is  dominated  by  a  shallow, 
discontinuous,  sand  basal  till  containing  angular  to  sub-angular 
boulders  (Girard  et  al.  1985).  The  bedrock  is  an  erosion  and  weather 
resistant  gneiss,  with  a  substantial  igneous  component.  A  small  meta- 
gabbro  plug  appears  on  the  east  shoreline  of  the  lake. 


Crayfish  Species        No  crayfish  were  caught  in  the  1988  study  . 


Geologv 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
COB  LOS 
CSD 


Site  #2 
LOS 


Site  #3 
LOS 


Site  #4 
COB  CSD  SLT 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  = 
12  /leq  -L). 

Cultural  eutrophication  is  not  a  stress.  Secchi  depth  measurements 
(mean  value  =  6.1  m)  and  the  chemical  parameter  total  phosphorus 
(ice-free  mean  value  =  5.1  ^q 'L"*)  indicate  that  Plastic  Lake  is 
oligotrophic. 

shoreline  -  medium  size  rocks,  "dead  heads",  white  pine,  cedars  and 
white  birch. 

substrate  -  rocks/sticks  (50%),  detritus  (20%),  sand  (10%)  and  10% 
macrophytes  Eriocaulon. 

shoreline  -  labrador  tea,  flat  rock,  large  dead  trees  and  saplings  of  white 

pine. 

substrate  -  mixture  of  LOS  and  detritus,  accompanied  with  60% 

macrophytes. 

shoreline  -  located  near  the  mouth  of  the  stream  (pel).  The  shoreline 

consists  of  large  flat  rocks  with  lots  of  vegetation  (several  species  of 

grasses). 

substrate  -  logs  (40%  of  the  site)  and  30%  macrophyte  Eriocaulon. 

shoreline  -  rocky  bottom  accompanied  by  "dead  heads".   The  type  of 
trees  to  be  seen  were  hemlock,  white  pine,  cedar  and  labrador  tea 
(type  of  shrub), 
substrate  -  rocks  (50%),  sand/SLT  (20%),  macrophytes  (20%)  and 


App.  3  -  9 


10%  logs/boulders. 

Site  #^  shoreline  -  The  shoreline  contains  bedrock  up  to  the  waterline.   The 

LOS  COB  BOU     types  of  trees  to  be  seen  were  hemlocks  and  large  white  pines. 

substrate    -    logs/sticks    (50%),    rocks/BOU    (30%o)    and    20% 
macrophytes. 


App.  3  -  10 


SKIDWAY  LAKE 

Drainage  System 

Geology 


Moon  River  and  Go  Home  River  watershed  (2EB2). 

The  outflow  runs  south  to  Code  Lake  and  eventually  drains  into  Lake 
Huron  via  a  variety  of  small  lakes. 

The  surficial  cover  is  dominated  by  thin  drift  (83.3%),  while  the 
remaining  16.7%  is  lake  surface  area.  The  bedrock  geology  in  this 
watershed  consists  of  granite,  gneiss,  quartzose  sandstone,  syenitic  and 
associated  alkalic  rocks  (100%  of  the  land  area). 


Crayfish  Species        Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS 

Site  #2 
LOS 

Site  #3 
LOS 

Site  #4 
LOS 


Site  #5 
LOS  CSD 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  - 
4.8  /leq  -L"). 

Cultural  eutrophication  is  not  a  stress.  Secchi  depth  measurements 
(mean  value  =  4.4  m)  and  the  chemical  parameter  total  phosphorus 
(ice-free  mean  value  =  6.7  /icq  'L"")  indicate  that  Skidway  Lake  is 
oligotrophic. 

shoreline  -  leather  leaf,  hemlock  and  red  oak  trees, 
substrate  -  detritus  (90%  of  the  site),  and  10%  sticks/logs. 

shoreline  -  stumps,  sticks,  hard  stem  bulrush  and  hemlock  trees, 
substrate  -  hard  stem  bulrush  (50%  of  the  site). 

shoreline  -  leather  leaf,  hemlock  and  red  oak  trees, 
substrate  -  detritus  (65%  of  the  site),  and  35%  sticks. 

shoreline  -  water  lily,  arrow  heads,  leather  leaf,  white  pine  and  hemlock 

trees. 

substrate   -   detritus   (70%  of  the   site),   sticks   (20%)   and    10% 

macrophytes. 

shoreline  -  leather  leaf  flood  plain  with  sticks  and  logs, 
substrate  -  detritus  and  sand. 
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WESTWARD  LAKE 


Drainage  System       Oxtongue  River  drainage  watershed  (2EB11). 

Westward  flows  through  a  pond  and  enters  the  Oxtongue  River.  The 
flow  then  continues  through  to  Lake  of  Bays  and  into  the  South 
Muskoka  River.  The  Muskoka  and  Moon  River  system  finally  enters 
into  Georgian  Bay  on  Lake  Huron. 


Geology 


The  surficial  cover  is  dominated  by  bedrock  knobs  and  ridges  with  very 
thin,  discontinuous  drift  (49.4%).  Adjacent  areas  of  thin  drift  with 
numerous  outcrops  (17.6%  of  the  area)  are  accompanied  by 
glaciofluvial  outwash  (4.9%).  The  only  pond  which  is  located  at  the 
north  end  of  Westward  Lake  accounts  for  0.5%  of  the  watershed.  The 
bedrock  geology  consists  of  granite,  gneiss,  quartzose  sandstone, 
syenitic  and  associated  alkahc  rocks  (93.1%  of  the  land  area). 


Crayfish  Species        Cambarus  bartoni  and  Orconectes  propinquus. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS  CSD 


Site  #2 
LOS 

Site  #3 
CSD  LOS  COB 


Site  #4 
COB  CSD 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity 
=  42.1  ^q  -L"). 

Secchi  depth  measurements  (mean  value  =  6.4  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  4.4  ^q  'L"*) 
indicate  that  Westward  Lake  is  oligotrophic. 

shoreline  -  cedar  and  black  spruce  trees. 

substrate  -  thin  veneer  detritus  (50%  of  the  site),  sticks/logs  (30%)  and 

20%  exposed  sand. 

shoreline  -  cedar  and  black  spruce  trees, 
substrate  -  sticks/logs  (100%  of  the  site  detritus). 

shoreline  -  cedar  trees. 

substrate  -  sand  (40%  of  the  site),  detritus  (40%),  rocks  (10%)  and 

10%  sticks/logs. 

shoreline  -  leather  leaf  and  black  spruce  trees. 

substrate  -  rocks  (80%  of  the  site),  sand  (10%)  and  10%  sphagnum 

moss. 


Site  #5  shoreline  -  leather  leaf,  cedar,  white  pine  and  black  spruce  trees. 

LOS  COB  substrate  -  detritus,  logs/sticks  and  rocks  (percentages  unknown). 
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YOUNG  LAKE 

Drainage  System 

Geology 


Skeleton  River  drainage  watershed  (2EB7). 

The  outflow  joins  Skeleton  River  which  flows  into  Skeleton  Bay  on 
Lake  Rosseau. 

The  bedrock  geology  in  this  watershed  consists  of  granite,  gneiss, 
quartzose  sandstone,  syenitic  and  associated  alkalic  rocks. 


Crayfish  Species        Cambarus  bartoni  and  Orconectes  propinquus. 

Stresses 
Acidification:  The  lake   is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity 

=  90.2  ^q  -L"). 

Eutrophication:  Secchi  depth  measurements  (mean  value  =  5.7  m)  and  the  chemical 
parameter  total  phosphorus  (ice-fi"ee  mean  value  =  7.5  /teq  •L') 
indicate  that  Young  Lake  is  oligotrophic. 

Site  #1  shoreline  -  grasses,  white  pine,  birch,  cedar,  balsam  fir  and  maple  trees. 

CSD  PEB  substrate  -  macros  (Eriocaulon  mats,  coverage  40%),  sand/PEB  (30%), 

SLT  LOS  SLT/detritus  (25%)  and  5%  sticks. 

Site  #2  shoreline  -  t-brush,  floating  logs,  white  pine,  oak,  birch  and  balsam  fir 

CSD  LOS  trees. 

substrate  -  sand  (85%  of  the  site),  detritus  (10%)  and  5%  sficks. 

Site  #3  shoreline  -  floating  logs,  cedar,  birch,  white  pine  and  hemlock  trees. 

CSD  LOS  substrate  -  sand  (80%  of  the  site),  detritus  (10%),  sticks/logs  (5%)  and 

5%  macrophytes  (Eriocaulon). 

Site  #4  shoreline  -  t-brush,  grasses,  floating  logs,  cedar,  birch  and  hemlock 

SLT  LOS  trees. 

substrate   -   SLT/detritus   (45%   of  the   site),   macros   (reeds   and 
Eriocaulon  mats,  coverage  45%)  and  10%  logs. 

Site  #5  shoreline  -  t-brush,  white  pine,  cedar,  birch  and  hemlock  trees. 

CSD  LOS  substrate  -  sand  (50%  of  the  site),  detritus  (40%)  and  10%  logs/sticks. 
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